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Calculation of Weiohts of Febtiliskus fob Small Plots. 

In the following pages it will be found that all manurial applications 
are, for the sake of uniformity of comparison, calculated in quantities per 
acre. For readers who may wish to luaniire smaller Rreas thsm this, it 
may be convoniorit to give at once a short table enabling them to see at a 
glance what are the corresponding quantities for smaller areas of ground. 
We have therefore calculated the various dressings from 1 cwt. up to 
8 cwt. per acre into their equivalent quantities for — 

1 rood (i of an jicre). 

1 square rod or perch of a rood or of an acre). 

1 square yard of an acre). 

The calculation of dressings per yard is only approximate, but it will 
be found convenient for the use of readers who wish to make experimental 
trials on a small scale, or to manure even a few yards of domestic kitchen 
garden. 

The various equivalent dressings are as follows :— 


Equlvftleiit qnfintity psr 

quantity per me, 

Royd. 

Square rod oi perch. 

Squ*re yaid. 

cwt. ■ 

Ibe. i 

lbs. 

oz. 

1 

28 


j 

2 1 

56 



4 

112 

n 

' u 


168 

4| 

i ^ 

8 f 

1 ; 

224 

51 ' 
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Tlie simple fertilisers used in our experiments, it may be added, can be 
obtained in quite small quantities from any reputable dealer in manures 
or horticultural requisites. 


B. D. 

F. W. E. S. 



The Manuring of Market-Garden Crops, 

By Bernard Dvbb, D.Sc., T-LC., and P. W. E. Shrivell, P.L.S. 

INTRODUCTORY. 

In the Journal of the Hnjal Horticultural Society for 190.*^, there 
appeared a full account of eight years’ field trials on the growth of 
market garden crops, carried out hy the authors on the farm of one of 
them at Golden Green, Hadlow, Tonbridge. This, by permission of the 
Society, was subsequently reprinted and issued as a separate publication. 
An account also appeared in 1903 in the Journal of the Board of 
Agriculture, and practical recommendations, based upon the principal 
results arrived at, have been embodied in an official leaflet on Fertilisers 
for Market Garden Crops,” of which copies can be obtained on application 
to the 8(;cretary of the Board of Agriculture and Fisheries, 4, Wliitehall 
Place, London. 

Uie experimental work — begun in 1894 — has been systematically 
continue; I until the experiments luiwe now reached their twentieth year, 
and the following pages record the experience of the authors up to the 
begiuning of tlie present season, 1913. 

The work has mainly resolved itself into an inquiry as to how far 
the large (piaii titles of purchased stable manure used by market gardeners 
are necessary, or how fai', wliere necessary, they are being used to the 
greatest economical advantage. 

Th^s question 'was a serious one even twenty years ago, but at the 
present day it has become more acute owing to the development of motor 
traffic and electric tramways, and the consequent enormous decrease 
in horse traction in our large cities. Town stable manure, which was 
once plentiful, is becoming comparatively scarce, and the competition 
for that which is still produced has resulted in a gradual rise in price, 
which is likely to continue as the diminishing output becomes more and 
more an object of competition among purchasers. Indeed, it appears 
likely that at no distant time town stable manure will be, for many of 
its long accustomed users, an unattainable luxury. 



It is common krmwledge that market garden crops are more heavily 
manured than any other crops, except hops, and that nowhere has stable 
manure been more prized than in the market garden, This is scarcely 
remarkable, seeing that for ages farmyard or stable inanure was 
practically the only available inanure, and tliat the home patch of 
vegetables which preceded the modern market garden, being in a 
position in which it could be easily and lavishly manured from the 
stable, the cowhouse, and the domestic rubbish heap, afforded an always 
near and striking object lesson as to the value of the tfien only manure 
to be had, with the result that the ideas of vegetable growing and of 
heavy applications of “natural " manure became corrclatively fixed, even 
when vegetable gardening had grown into an important branch of broad 
acre farming. 

A farm devoted essentially to market gardening, seeing that it does 
not grow straw crops and sells its green crops, cannot help to sustain 
itself in the matter of manure like a good arable farm, and its fertility 
must therefore be kept up mainly from outside. Since a market garden 
usually exists to supply large towns or cities, it is necessarily situated 
within fairly easy reach of them, and therefore within fairly easy reach 
also of the .stable manure produced in them. If the journey to town 
ia a road journey, it lias long been the custom for the carts that take the 
produce into market to bring back stable manure, and in this case the cost 
of carriage of the manure has not been directly felt, although it is really 
paid for in wear and tear of the horses and carts. When the journey to 
town is a railroad one, the company’s trucks take the place of the farm 
carts, and in this case the cost of carriage is directly felt. 

At the time of the inception of these experiments the use of supple- 
mentary fertilisers in the market garden had not been wholly neglected, 
but the position they occupied in this indu.stry relatively to stable 
manure was inconspicuous, compared with that occupied in ordinary 
farming. This condition of things has since l)een steadily altering. 
Moreover, the supplementary fertilisers mo.st in vogue in the market 
garden used to be those of the more bulky kind^ — that is to say, of the 
kind more nearly allied to farmyard or stable manure — namely, raw 
fish, furriers’ waste, woollen rags, shoddy, and the like ; in fact, for the 
most part, the same kind of bulky manures which the hop farmer has 
long delighted in. Most of these manures are chiefly nitrogenous, and 
the market gardener, like the hop farmer, has probably not always 
been sufficiently alive to the consequences of neglecting to supply the 
phosphates necessary to balance the nitrogen in them, and to enable 



GENERAU VIEW OF EXPERIMENTAL FIELD, 



Showing in the leit iniddie or picture the failure of a half-plot of Onions grown without 
any Stable Manure, which received only Fhosphates and Nitrate without Potash, while 
the other half, receiving also Potash, shows a good crop. 
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them to do their full work. No doubt the better read and more 
thoughtful of our market gardeners have learned sufficient from ordinary 
farm practice to extend their system of manuring to the use of more 
concentrated fertilisers, such as guano, bone dust, dissolved bones, 
superphosphate, fish guano, nitrate of soda, and sulphate of ammonia; 
but it is probably not too much to say, even now, that their proportion 
is not large, relatively to the many who still neglect the aid oftered by 
concentrated and easily portable fertilisers, and who question the virtue 
of any manure that df)es not, either- by its bulk or by its smell, present 
some resemblance to farmyard or stable manure. With this preference 
there is no doubt associated the instinctive result of the experience which 
has taught that, on many soils, the application of bulky carbonaceous 
matter — for the formation of what the chemist calls “ humus ” — is a 
desideratum, and cannot without disadvantage be neglected. And this 
instinct is a sound one. But the formation of “ humus,” and the 
coirsequeirt impr(jvenient of the mechanical texture of the soil, although 
an important featiii-e in rrrauuring, is only one of the two principal 
objects of nraniiring, the otlier being to supply readily available plant 
food. 

The stable manure, or “dung,” supplied by large towns, is a different 
thing from fainuyard manure, It consists largely of soiled straw or peat 
not half saturated with liquid excreta, and of .solid horse manure from 
the streets, which is little more than undigested fodder — the valuable 
liquid excrebr voided in tlie street being, of course, lost. The manure 
resulting from the street and stable scavenging of the town is consequently 
poorer than the cake-fed manure of the farmyard, and there is reason 
to suppose that the weight of town dung is sometimes augmented, to 
the advantage of the vendor and the disadvantage of the purchaser, by 
the li})eral use of the hose or the pump. A further cause of diminution 
in the value of a reputed ton of town stable manure is the frequeTicy 
of the mistakes in weight which may sometimes be discovered by those 
whe^ take the trouble to use a weigh-bridge to check their deliveries of 
this commodity. 

In order to make up for the relative poverty of town manure, it is 
customary to use much larger (in anti ties of it per acre than would be 
usetl in the case of ordinary farming with farmyard manure, and this 
can only be done at a large expense. The cost of town stable manure 
on rail in London three years ago had risen to about 3^, to 3a. 6d. per ton 
during the time of chief demand. It was clmaper in summer, when 
farmers having no immediate use for it were reluctant to buy, in view of 



12 


the deterioration in value consequent upon long heaping and storing. At 
present only the cheaper ([ualities, including miscellaneous refuse, arc 
obtainable for 6d. a ton on rail. Good stable mainu'e on rail in 
London is charged for at the rate of from 4.s’. to h‘. Gd. per ton, and tliP 
drop ill price in summer is no longer continued, since farmers prefer to 
buy it and face the loss consequent upon storage, rather tlian run the 
risk of being unable to get it 'when they want it, The cost of carriage 
may be taken as varying from 2s. per ton for twenty- five miles or under, 
up to 3s. 6d. per ton for fifty miles. Thins the manure delivered in trucks 
at a local station will now cost from 6s. to 8s. per ton. *If wo assume an 
average distance of two miles from the station to the farm, cartage at 9^. 
per mile would bring up the cost, on a farm from twenty to fifty miles 
distant from London, to from 7.<f. Gd. to Gd. per ton. At Hadlow 

during the last twenty years its actual cost at the farm has been about 
8.V. per ton. At the present time it is costing nearer 10s. a ton, and it 
i.s probalily only on leiy favourably situated farms, .such as those for 
which water cai'riage is available, or which are within easy carting 
distance from f<o\vji, that good piircliased stable manure co,st.s as little as 
7s. per ton on the farm. 

Market gardeners .seldom use a dressing of less than 2fi tons of stable 
manure per acre, costing, in round figures, something approaching 10 jier 
acre— a quantity iiisiilficient to grow maximum crops ; while they often use 
as much as fiO tons, costing about .£20 per acre in one clres.sing. Occasional 
applications even exceeding this are not unknown for onioics. 

Prior to the inception of the trials about to l)e described, it had long 
been the conviction of one of the authors that such heavy dres,sing.s 
must bo economically imprudent for at least so]iie crops, and that 
market gardeners would do better for themselves by u.sing smaller 
quantities of purchased stable manure, and .spending a portion of the 
money thus saved on ccmcentrated fertilisers, thej'eby getting increased 
crops and at the same time keeping the ca.sh balance in their pockets. 
This conviction was held without any blindne,ss to the particular virtues 
of stable manure, which, as has been already indicated, constantly adds 
to the store of “ humus or organic matter in the soil, thus giving it 
a mechanical condition which correct the inherent physical short- 
comings peculiar to sandy soils in the one extreme <anrl to heavy 
clays in the other. Probably the most intrin.sically valuable property 
that “dung” posses.ses is its power of regulating the absorption and 
evaporation of water, and for thi,s property alone it is so useful on 
almost any soil that the luarket gardener, even more than the farmer 
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cannot aftbrd to neglect it. But, while it retains its reputation for 
mechanical improvenjent, it has long ceased to bo the only .source of 
plant food that could be added to those derived from the unaided 
soil and from the atmosphere, and, regarded merely as a source of 
readily available nitrogen, phosphates and potash, it appeiired very 
questionable whether it was not too expensive for use in .sufficient 
quantity to maintain the soil at a maximum of productive power for 
vegetable crops. But, until the eommeucemeiit of the experiments now 
to be recorded, very little, if any, investigational work had been carried 
out to test the validity of these views. It happened that, now twenty 
years ago, one of the authors was consulted by the late Mr, Hillman (tlien 
Secretary'- of the Permanent Nitrate Committee) as to the drawing up 
of some practical instructions for the use of nitrate of .soda for vegetable 
growing a subject on which inquirie,s were occasionally being made by 
gardeners who happened to have heard .sometliing of this particular 
fertiliser. It was found that very little definite or reliable informa- 
tion appeared then to exist as to the best mode of using either this 
or any other artificial fertiliser for vegetable or market garden crops. 
While eiulless experiments Imd been made with all sorts of fertilisei'.s on 
the ordinary farm, scarcely aaiy liad been recorded either in tiie market 
garden or in the kitchen garden, and all the detailed advice that could 
be given was neces.sarily cautious, meagre, and based largely on analogy. 
To meet the difliculty the Committee, having at its di,sposal a trust fund 
for encouraging experimental work on fertilisers, liberallj- oBered to 
defray the expense of a series of practical field trials on the subject. 
This offer of lielp in tlie investigation of a question on which investigation 
was inudi needed, was gladly welcomed, and resulted in tlui co-operation 
of the authors and the establi.shmeiit, under their joint direciion, of the 
now v^ell-kriown experiment station at Iladlow, where they have been 
able to study the behaviour of a large variety of crops under a 
considerable variety of seasons. Tire scope and diversity of the work 
may to® some extent bo indicated at the outset b}’ the statement that the 
produce of considerably more than 300 plots or .sub-plots of vcgetab]e.s is 
weighed separately every year. Many of the questions which have been 
experimentally put to the test have now been sufficiently answered, but 
others are still under inve.stigatioii. The authors, on entering on the 
twentieth year of their work, wislied again to record publicly their thanks 
to the Committee (now reconstituted as the Chilean Nitrate Committee) 
for having tlms far continued to defray its expense, and also for enabling 
it to be extended collaterally to investigations relating to the manuring 



of hops and of various agricultural crops, which, however, lie outside of 
consideration in the present treatise. 

It will be seen hereafter that in the main the experience accumulated 
indicates that, on soils in fairly good mechanical condition, if one could 
but predict a rainfall normal in quantity and distribution, it would 
probably bo economical to dispense with stable manure altogether for 
many vegetable crops, although not by any means for all. The market 
gardener, however, must insure himself against the uncertainties of 
season, and cannot afford to forego altogether the valuable mechanical 
assistance derivable from stable manure, even at the risk of some 
extravagance. Our experience, nevertheless, indicates conclusively that 
the average bill for stable manure can be largely reduc^, without detri- 
ment to either the size or the quality of the crops, provided that the 
grower supplements the diminished quantity of stable manure with a 
suitable mixture of chemical or concentrated fertilisers. This course, as 
will be .shown, is accompanied by a large pecuniary .saving, and will, 
indeed, before very long Ijccome compulsory. 


THE SOIL. 

Thk .soil of the farm on which the experiment station was established 
varies very much in riel mess, and it was considered that for experimental 
piji-poses it would be desirable to .select a poor field, and one as free as 
possible from the influence of recent previous manuring, Wc therefore 
chose a large arable field which for a long time had not been under hop 
or fruit culture, but which had been treated as ordinary rotation arable 
land. Those who are familiar with hop farming will know that, as a 
rule, no very great affection is lavished by hop farmers on those portions 
of their farms which are not regarded, either presently or prospectively, 
as hop land. The field in question has been only sufficiently manured to 
cfiable it to produce fair crops in ordinary rotation, while its natural or 
inherent fertility was probably not unfairly indicated by the name which 
the field hears on the plan of the estate, namely, “ Snatchlands.'’ 

The soil of the main experimental field is a poor clay-loam, or brick 
earth of lightish colour, resting upon a deep bed of heavy clay. Its 
natural poverty has already been alluded to, and it has been an 
interesting object-lesson to watch its gradual conversion, under the 
influence of spade cultivation and assiduous manuring, into a fertile 
market garden. To chemists the natural poverty of the soil will be 
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indicated by the following analysis of a fair sample of the surface soil 
made before the beginning of the experiments 

Silica and silicious matters undissolved by strong hydrochloric acid from 


the ignited soil SU'liO 

Matters dissolved by strong hydrochloric acid from the ignited soil : — 

Oxide of Iron , 3‘396 

Alumina 2'680 

Lime 0-313 

Magnesia O' 200 

Potash 0-219 

Soda . . 0'187 

Phosphoric Acid 0‘084 

Sulphuric Acid 0-034 

Water of combination, organic matter, etc 3-707 

100-000 

Nitrogen 0-101 

The Potash includes 

Potash soluble in dilute (1 per cent.) citric acid solution (probably 

readily “ available ” potash) 0'004 

The Phosphoric Acid includes 

Phosphoric Acid soluble in dilute (1 per cent.) citric acid solution 

(probably readily “ available” phosphoric acid) , . . 0-005 


It will be seen that the soil is naturally poor in lime ; and the quantity 
of phosphoric acid soluble in dilute citric acid solution clearly indicates 
the natural need of the Held for phosphatic manure, and the proportion 
of soluble potash is sufficiently low to indicate also the need for potassic 
manure, and to account for the marked effect produced by potash salts 
oil some of our crops, especially on those plots on which no dung has been 
used. It will also be seen that the stock of organic nitrogen derived 
from the residues of previous crops is also low, as is also the proportion 
of total organic matter; the soil is therefore also well adapted for 
experiments involving an inquiry into the comparative value of 
nitrogenous rnanure for various crops. 

A Jiortion of this field, which in the autumn of 1893 had been sown 
with wheat, was ploughed up during the winter and well dug, to prepare 
it as far as possible for the first season’s trials. After the first season— 
that is to say, at the close of 1894 — being poor in lime, it was limed at 
the rate of 2^ tons of lime per acre, and this treatment was repeated a 
year later. 


GENERAL PLAN OF THE TRIALS. 


The general plan of the experitnents has been designed tp obtain 
answers to the following questions : — 
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Is it more economical, in the case of any particular market garden 
crop, to use light or heavy dressings of purchased stable manure ? 

How far can purchased stable manure, with due regard to economy, 
be partially replaced by simple chemical fertilisers? 

Assuming nitrate of soda to be the nitrogenous fertiliser employed, 
what quantity is it most economical to use, in conjunction with 
phosphates and with or without potash, in partial replacement of 
stable manure ? 

For what, if any, vegetable or fruit crops is it possible economically to 
dispense with stable manure altogether and to get as good a result 
by using chemical fertilisers only ? 

IVe have experimented with a large variety of vegetable and fruit 
crops. Tliose crops which only occupy the ground for one season are 
usually grown in rotation, so that, as a rule, two crops of the same kind 
do not immediately follow each other on the same plot. The general plan 
followed was to devote annually six plots to each kind of vegetable grown, 
each plot being usually one-fiftieth of an acre in area. During the first, 
five years the following general scheme of plots was followed 


PLOT A. 

LIGHt DUXO and rnOSPHATKS 
with 

1 cwt, NiTiiATK per acre. 

No PolaHli. ! Potash, 

1 

J’LO 

LIGHT DUXG ai 
wi 

2 cwt. HITRA 

No Potash. 

T B. 

id PKOSHHA'I’KS 

th 

TE per acre. 

Potash. 

PLOT C. 

KO DUXG; rHOSVHATKS 

with 

4 cwt, xiTnAin per aero. 

No Potash. 1 Potash. 

PLOT D. 

LIGHT DUNG aiid rUOSPHATKS 

with 

4 cwt. njtkatk per acre. 

No Potash. j Potash. 

PLOT E. 

LIGHT DUNG 

(25 loads, or 124 tons, 
per acre). 

PLOT F. 

HKAVY DUNG * 

(50 loads, or 25 tons, 
per acre). 


It will be seen that one plot (F) receives a heavy dressing of stable 
manure, and four plots (A, B, D, and E) each receive half the quantity 
of Stable manure applied to Plot F. In the case of plots A, B, and 1), 
this light dresung of stable manure is supplemented by a dressing of 
pbosphatic manure, v/ith varying quantities of nitrogen supplied in the 
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form of nitrate of soda, each of these plots being sub-divided into two, 
one h<alf receiving potash salts and the other half no potash salts — the 
dressing otherwise on each plot being uniform. One plot (C) on each 
section is left continuously without stable manure, but is liberally dressed 
with chemical fertilisers, one half receiving potash .salts and the other 
half no potash salts. 

For a large number of crops this scheme was modified later to the 
following form, the only difference being that the quantities of nitrogen 
applied to each plot are relatively larger. For crops, however, on which 
earlier experiment indicated that large drcsfling.s of nitrogen were not 
required, the earlier plan has been followed. 


PLO 

LIGHT DDNG flD 

wi 

2 CWt. NITBA 

No Potash. 

T A. 

d PHOSPHATES 

th 

TK per acre. 

Potash. 

PIiO 

LIGHT DUNG an 

wi 

4 cwt. NITRA 

No Potash, 

r B. 

d PHOSPHATES 

th 

TE per acre , 

Potash. 

PLOT 0. 

NO DUNG ; PHOSPHATKS 

with 

8 cwt. NiTHATE per acre. 

No Potash. Potash. 

PLOT D. 

LIGHT DUNG and I'HOSPHA’I'ES 

witli 

G cwt. NITRATE per acre. 

No Potash, j Potash. 

PLOT E. 

LIGHT dung 

(25 loads, Or 12^ tons, 
per aero). 

PLOT F. 

HEAVY DUNG 

(50 loads, or 25 tons, 
per acre). 


In the ease of some crops (carrots, for example) tlie application of 
stable manure is intermittent ; that is to say, no direct applications of 
stable manure are made, the crop being grown on land on which stable 
manurd has been used for the previous crop -this, wc believe, being in 
accordance with the best market-ganlcu practice. 

The dung used is in all cases town stable manure or “dung” 
purchased from London. 

As to concentrated or artificial fertilisers, in order to avoid any accu- 
mulation of acidity in the soil — the proixu’tion of lime being small - we 
vary the phosphatic manure, using sometimes superphosphate (which is, 
of cour.se, acid), and sometimes basic slag, which is alkaline. Since phos- 
phates are requii‘ed by all crops, and cost relatively little, uo particular 
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interest attaches in market gardening to special economy in tlie direction 
of phosphatio manure, provided only that a sufficiency be given ; and, as 
no harm is likely to arise from giving an excess, we have treated the 
ground liberally in this respect. Of superphosphate we have userl from 
i cwt. to 6 cwt, per acre, and of basic slag from 7 cwt. to 10 cwt. per 
acre. The actual dressiugs of phosphates per- acre in the various years 
were as follows 


1894. 4 cwt. Superphosphate and 4 cwt. 

Basic Slag, mixed. 

1895. 4 cwt. Superphosphate. 

1896. 6 cwt. Superphosphate. 

1897. 7 cwt. Basic Slag. i 

1898. 4 cwt. Superphosphate. ' 

1899. 6 cwt. Superphosphate. 

1900. 10 cwt, Basic Slag. 

1901. 6 cwt. Superphosphate. 

1902. 6 cwt. Superphosphate. 


1903. 6 cwt. Superphosphate. 

1904. 10 cwt. !5asic Slag. 

1905. 6 cwt. Superphosphate. 

1906. 10 cwt. Basic Slag. 

1907. 6 cwt. Superphosphate. 

1908. 8 cwt. Basic Slag. 

1909. 4 cwt. Superphosphate. 

1910. 8 cwt. Basic Slag. 

1911. 6 cwt. Superphosphate. 

1912. 8 cwt. Basic Slag (where used). 


As a source of potash we have sometimes used sulphate of potash and 
sometimes kainit, alternating the two, the quant ity used per annum being 
1 cwt. of sulphate of potash or 4 cwt. of kainit per acre. 

It has been necessary, owing to the large number of crops under 
investigation, to keep our choice of concentrated fertilisers as simple as 
possible. In the case of phospliates we have res tide ted our clioice to 
superphosphate and basic slag, used, not in comparison with one another, 
but alternately. This has nut been duo to any kind of conviction that 
these arc, under all circumstances, to be preferred to other forms of 
phosphatic fertilisers. On the contrary, we believe that, in this kind of 
farming, guano, hone meal, and dissolved bones find a specially appro^ 
priate place. 

Speaking generally of the choice of phosphates, it may probably be 
laid down as a good rule that, on soils containing sufficient carbonate of 
lime to effervesce when mixed with dilute mineral acid, the best form of 
phosphates to use is either superphosphate or some similar form of acid 
manure, such as dissolved guano or dissolved bones. On soils, however, 
which are deficient in carbonate of lime, it will be better to use either 
l>asic slag, raw Peruvian guano, or bone meal ; or a mixture of bone meal 
and superphosphate ; or the material introduced into the market some 
years ago, on the suggestion of Mr. John Hughes, under the name of 
“basic superphosphate,’’ which consists of superphosphate neutralised 
with lime. At any rate, one or other of these manures should be applied 
alternately with superphosphate. 



ANOTHER GENERAL VIEW OF EXPERIMENTAL FIELD. 
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Similarly, it has been i?-tipractieab]e, as woll as be^-onrl the direct 
scope oi: our inquiry, to compare the relative efficacy of nitrate of soda 
with that of other well-known concentrated and rapidly acting nitro- 
genous fertilisers, such as sulphate of ammonia or Peruvian guano, or 
witli that of less rapid but, when properly used, efficacious organic 
manures like fish guano, rape meal, etc. It has already been explained 
that our scheme of experiments already Jhvoh'es over three hundred sepa- 
rate plots or sub-plots, the produce of each of whicli has to be gathered 
and weighed separately, so that the impracticability of undertaking com- 
parative trials between nearly allied fertilisers will be apparent. Pro- 
bably many of the results that we have obtained by the use of nitrate of 
soda and superphosphate or basic slag might have been equally well 
obtained, on some soils, by the use of sulphate of ammonia, rape du,st, or 
fish guano with bone meal or dissolved bones ; or by the use of Peruvian 
guano, rawer dissolved; each of such manures, of course, being applied 
in the fashion best suited to its special rate of activity. The results tliat 
we have obtained, liowevei', with the simple materials, nitrate of seda, 
phosphates, and potash salts, will, we hope, show how' far we ma}’ go in 
the liberal nitrogenous feeding of vegetable and fruit crops ; and we hope 
that tho.se who are disposed to make comparative trials bctwccTi th(j con- 
centrated fertilisers used by ourselves and other more or les.s kindred fer- 
tilisers which have been emimeraterl, will find that our woj'k has served 
to indicate to them the most probable lines of successful experiment. 

Our scheme of experiments, it will have been gathered, enables iis to 
contrast the effects of light anti heavy dunging continuously practised 
year after year, and also to compare or contrast light and heavy dunging 
with light dunging supplemented by the use, in different' quantities, of 
concentrated chemical fertilisers ; and also witli the effects of the latter 
when unaccompanied by stable manure. 

RESIDUAL VALUE OF MANURES. 

Manv of our experinicuts on vegetables having been repeated suffi- 
eiently often to enable us to arrive at definite conclusions, we deter- 
mined at the close of the season 1911 to devote a number of the sections 
of the main experimental field to ascertaining the residual effects of the 
fertilisers applied during the previous eighteen years. Accordingly, on 
many of the sections we have ceased to apply either stable manure or 
artificial fertilisers, but are continuing to grow on them various vegetables, 
weighing separately, as heretofore, the produce from each plot. An 
account of the results for 1912 is given on pp. l4fi-14-9. 
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RAINFALL. 

Our annual rainfall record, as indicated by rain-gauge observations on 
the farm, has, on the wliole, been low as compared with the records 
taken in the neighbouring town of Tonbridge, which is only about four 
miles distant, Iladlow, howevei’j lies in a ba.sin surrounded by hills, and 
many rain-storms break on the edge of the basin without reaching us. 
On the whole, our climate may be said to be a dry one, even for the 
neighbourhood. We give a tabic showing the rainfall for each month 
from 1890 to 1912 inclusive. 

During a mniibei’ of years, especially in the earlier part of our work, 
we suffered a good deal from lack of rain at some period or another of 
the summer. In a market garden, bad weather, whether it take the 
form of excessive cold, excessive heat, excessive moisture, or excessive 
drought, must in tlie nature of things come at a time which is critical 
for some one or other of the many crops cultivated. Even in c.specially 
dry seasons, considerable variations occur in the distribution of tlic total 
rainfall over the various months in different year.s, and though we may 
have consecutively two or three seasons whioli may be all clas.sed as dry, 
yet the drought of one year may f)ccur at such a time as to injuriously 
affect one crop a? id in another year at such a time as to injuriously affect 
another crop ; while, conversely, even a scanty total rainfall may so vary 
in its flistribution as to favour one crop in one ye<ar and another crop in 
another. The same remarks apply to wet seasons. It is, therefore, only 
by collating and averaging the experience obtained over a number of 
years that geuei’al results, not much affected by individual seasons, can 
be arrived at; and the larger the number of seasons included in the 
record, the more trustworthy is the information gained. In the earlier 
years, owing to the dry weather experienced at certain times of the year, 
we were often a little dilEdent in responding to requests for advice re- 
lating to the manuring of some crops on which we had experimented. 
Now, after nearly twenty years, although we feel that much remains 
for us to learn, even on the lines on which we have been working, we 
are in a better position to make suggestions to those who care for them, 
and this not merely in virtue of our own experience, but on account of the 
wide interest which has been shown in our work by practical growers of 
fruit and vegetables on both a large and a small scale all over the country, 
which has afforded one or the other of us very many opportunities of 
conversing and comparing notes with others as to the practical results 
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which they have individually obtained by followiDg ouc methods of 
manuring. 

With regard to some of our crops, more especially the fruit crops, 
we are still not in a position to offer the clear and delhiitc advice 
that wc arc able to temler with rcjgard to most of the field vegetables 
which we have grown; for fruit farming on the experimental scale is 
not different from fruit farming on the large scale in respect of the 
many vicissitudes to which fruit crops are liable, owing to weather 
fluctuations (especially the incidence of early frosts) i and the effects of the 
pests of one sort and anotlier to which such crops are liable — all of these 
being factors which have not necessarily any relation to the fertilisation 
of the soil on which the crops are grown. 


CAULIFLOWERS (AUTUMN-CUT). 

We ha\^e recorded the results of eighteen crops of Autumn Oaulillo’wors, 
manured in accordance with the general scheme of experiments. 

The mode of gathering the crop has been to go over the ground daily 
(lui'ing the flowering season and to gather and weigh separately each 
head just as it has reached a state of maturity, when the flower shows 
signs of beginning to break. By gatliering all the beads in the same 
condition of eomparati^'e maturity, the aggregate weights obtained from 
the different plots are rendered comparable. 

For tlie first five crops no nitrate dressings larger than 4 cwt. per 
acre were given, but for the last thirteen seasons plots have been iucludod 
with heavier dressings of nitrate. In the table opposite are set forth the 
average results obtained with the lighter dressings during the wliole 
eighteen seasons, ajid also the average results olttained during the 
last thirteen years, when tlio heavier dressings of nitrate were included. 
In this table are given only the results obtained on the plots receiving 
stable manure, with or without chemical fertilisers ; the results obtained 
by the use of chemical fertilisers only arc given in a separate tabic. 

The first point that is apparent is that the heavy dressing of dung, 
although it has largely increased the crop as compared with the light 
dressing, lias nevertheless failed to give anything like such good results 
as have been obtained by the use of the lighter dressing of dung supple- 
mented by chemical fertilisers, and this notwithstanding that the heavy 
application of dung is the most expensive dressing of all. 

Whether we take the longer or the shorter series of years, we see 
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that, the extra twenty-five loads of dung have increased the weight of the 
crop by only about IhJ- tons per aero, whereas, by the judicious substitu- 
tion of chemical fertilisers for the extra dung, we have been able to 
increase the average weight of tlie erop by 6 to S ions per acu'e. 

During the earlier period no advantage was derived from increasing 
the nitrogenous dressing beyond 4 cwt. of nitrate of soda per acre, but 
on the average of the last thirteen seasons there has been some advantage 
from the heavier nitrate dressing. 

Potash salts on these dunged plots have not on the average produced 
much increase, but during the later years there have been several seasons 
in which they have produced a decided effect, except where the heaviest 
dressing of nitrate lias been used. 

CAULIFLOWERS. 


]’LOTS KECEIVIXG STABLE MANURE. 




Eighteen seasons 

; Last Thirteen sea- 


Aveiaiio 

annual 

0894.-1911). 

! sons (1899 1911.) 

Amma.! VTaiiiiriiig per acre. 

cost of 

Average 

Approx I- 

i Average 

Approxi- 


iiiamire 

vo'oss aiimwl 

mate 

j gross annual 

male 


l>er acre. 

weight of 
heatls 

averiige 

! weight of 
lieatla 

average 

weight 



per acre. 

per licail. 

per acre. 

per lieail. 


C .S', (i. 

tons covL. 

m. 

tons cwl. 

ills. 

50 loads (25 tons) London 






Dung .... 

10 0 0 

19 7 

4 '24 

21 0 

4-37 

25 loads (12| tons) Loudon 




17 4 

3*55 

Dung .... 

5 0 0 

15 19 

3-48 

25 loads Dung, Phofi-\ 






pliatea (no Potash Saits), 
and 2 cwt, Nitrate of 

7 0 0 

20 1 

442 

1 21 13 

4-52 

Soda j 

1 



j 


Do., do., with Potash Salts 

7 10 0 

20 16 

4-67 

22 16 

4-73 

25 loads Dung, Phos-' 



i 

1 


phates (no Potash Salts), | 

2 0 

1 

22 2 

4‘84 

34 6 

5-04 

and i cwt. Nitrate of j 
Soda 

Do., do., with Potash Salts 

g 12 0 

22 2 

4'84 

24 8 

5'05 

25 loads Dung, Phos-1 



1 



phates (no Potash Salts), 1 
and 6 cwt. Nitrate of 
Soda . J 

j, 9 4 0 



; 25 11 

i 

i 5-30 

i 

Do., do., with Potash Salts 

9 14 0 


— 

i 25 9 

5-2B 

1 


We now come to the results obtained on the plots to which no dress- 
ing of dung has lx 3 en applied. Those are given in the table on the next 
page, and with them, for comparison, are again given the results of the 
most imjwrtant of the dunged plots. 
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It will be seen that chemical fertilisers alone (that is to say, on soil 
to which no dung of any kind has been applied during the whole of the 
experimental period) have yielded heavier crops than liave Ijeen obtain- 
able by the use of a full dressing of dung alone. During the last thirteen 
years we have been able to grow on the average nearly 23^ tons of 
catilillower heads per acre, averaging nearly 5 lbs. per head, merely by 
using lihei-al dressings of phosphates, potash salts, and nitrate of soda, 
at a cost of £5 1 G-s, per acre ; whereas heavy dung alone, at a cost of 
£10 per acre, has only produced 21 tons of cauliflower heads, averaging 
less than 4^ lbs. per head. The results are notp so good as those obtained 
by the use of a combination of light dung and chemical fertilisers, but 
they were obtained at a smaller expense. 


CAULIFLOWERS. 

COMPARISON iW PrOT.S M'lTK AN 11 WITHOL;'].' STABLE MANURE. 


Annual niamirinsr per acre. 

Avei’! 4 ;e 
aiitinal 
cost of 
manure 
per acre. 

First -Hve seasons 
(1894-1898). 

ArcT.a;>R Approxi- 

prn liis .iiiniml ludte 

weight of .averft;.;e 

liead.s weight 

per acre. per head. 

Last thirteen sea- 
sons (1899-1911). 

Average Appimi- 

UToss aiimial' mate 

wei<>ht of avorajie 

heads weiglit 

: per acre. per head. 

50 loads (25 tons) London 

.... 

10 0 0 

UUIS L'Wt. 

15 0 

lies, 

3-94 

tons cxvt. 

21 0 

Ihs. 

4‘37 

25 loads (12.^ tons) London 
Dung .... 

5 0 0 

12 12 

3'31 

17 4 

3-55 

26 loads Dung, Phos-' 
phates (no Potaeh Salts), 
and 4 cwt. Nitrate of 
Soda 

8 2 0 

16 13 

4'31 

24 6 

5-04 

Do., do., with Potash Salts 

8 12 0 

16 5 

4 31 

24 8 

5-05 

25 loads Dung, Phos-' 
phates (no Potash Salts), 
and C cwt. Nitrate of 
Soda 

1 9 4 0 

- 

- 

25 11 

5-30 

Do., do,, with Potash Salts 

9 14 0 

__ 

_ 

25 9 

5*28 

No Dung, Phosphates! 
(no Potash Salts), and 
4 cwt. Nitrate of Soda | 

13 2 0 

14 11 

3'75 

- 

- 

Do., do., with Potash Salts 

3 12 0 

15 0 

3-94 




No Dung, Phosphates i 
(no Potash Salts), and 
8 cwt. Ni crate of Soda | 

1 

'560 

- 

- 

20 6 

4 21 

Do., do., with Potash Salts 

5 16 0 

■ _ 

- 

I 23 9 

4 88 





COLL 



Irlanurc per acre — Manure acre — 

12^ tons London Dung 12 J tons London Dung, 

4 cwt. Superphosphate, 

(cost £5 per acre). 4 cwt. ^fitrate of Soda 

(cost M7 10s, per acre). 
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As might bo expected, the effect of potash has been much more 
marked in the ca,se of the plots receiving no dung than in the case of 
those on which dung in small quantities is used from year to year. 

The advantage derived from the use of chemical fertilisers, whether 
with or without stable manure, is not confined to a mere increase in the 
size of the heads. The cauliflowers grown with the aid of chemical 
fertilisers have constantly been observed to he of better quality than 
those grown with dung alone, the midribs of the sheathing leaves being 
so tender and free from tough vascular tissue as to l^e soft and readily 
edible, while those of the heads grown on coinpanioji plots with dung 
alone have been comparatively tough and fibrous at tlie base, as is usually 
the case in tlie full-grown cauliflower of the market. 

Summarising our experience thus far, we RECOMMENDATION 
should be inclined generally to recommend for as to 

cauliflowers a light dressing of stable manure Manuring of 

(12| tons or 2o small loads per acre) with from CAULIFLOWERS. 

4 to 6 cwt. of superpho-sphate and 4 cwt of 

nitrate of soda pei‘ acre — half the nitrate being applied at the time of 
planting, and the remainder a month or two later. If the dung supply 
should he short, cauliflowers may very well be grown without dung, even 
on land that has not been recently dunged. In that case fi cwt. of super- 
phosphate; ’and 4 cwt. of kainit (or 1 cwt. of sulphate of potash) per a, ere 
slio\ild be well incorporated with the soil before planting. Nitrate of 
soda at the rate of 4 cwt. per acre should then be sown between the rows 
directly the plants are well established, a further dressing of from 2 to 4 
cwt. of nitrate per acre being given a month latei’. When no dung 
is used, a dressing of potash salts should not be omitted. On land that is 
delicient in lime, superphosphate may be replaced by basic slag, “ basic 
superphosphate,” phosphatic Peruvian guano, or a mixture of fine bone 
mejil and superphosphate, used in liberal quantities. 


BROCCOLI (WINTER CAULIFLOWERS). 

Wb have growTi siwentecii crops of Broccoli, or Winter Cauliflowers, on 
the same plan of manuring followed in the case of cauliflowers. The 
results are similarly set out in the tables on the next page. 
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BROCCOLI. 

PLOTS DECEIVING STABLE MANUEB. 


Aiiijual iJiAiiui tiig per acre. 

Average 
auiioal 
cost of 

iiiaMiii’e 

per acre. 

Seventeen seasons 
(1894-95 to 1910-11). 

Average Appioxl- 

gima annual mate 

vreight of average 

heads weight 

per acre. per head. 

Laist twelve seasons 
(1899 1900 to1910-11). 

Average Appimi- 

gross annual . mate 
weight of avei-age 

heads weight 

per acre. per head. 

50 loads (25 tons) London 
Dung .... 

£ d. 

10 0 0 

tons cwt. 

14 2 

lbs. 

300 

tons ewt. 

15 6 

lbs. 

3-21 

25 loads (12^ tons) London 
Dung .... 

1 5 0 0 

12 4 

2-67 

13 5 

2-80 

25 loads Dung, Phosphates 
(no Potash Salts), and 
2 cwt. Nitrate of Soda ) 

7 0 0 

14 6 

3-02 

15 3 

3-15 

Do., do., with Potash Salts 

7 10 0 

13 18 

3-06 

14 U 

3-19 

25 loads Dung, Phosphates | 
(no Potash Salts), and) 
4 cwt. Nitrate of Soda ) 

8 2 0 

16 13 

3-29 

16 11 

3 44 

Do., do., with Potash Salts 

8 12 0 

15 17 

3-34 

17 3 

3-66 

26 loads Dung, Phosphates! 
(no Potash Salts), and 
6 cwt. Nitrate of Soda ) 

1 

'{940 

j 


- 

17 3 

i 

1 3-66 

Do., do., )vith Potash Salts 

1 9 14 0 

- 

- 

18 9 

{ 3-82 


COMPAETSON OF PLOTS WITH AED WITHOUT STABLE WANTTEE. 


Annual manuring per aci-e. 

Average 
annual 
cost of 
manure 
per acre. 

First five seasons Last twelve seasons 
(1694-95 to 1898-99). 1(1899-1900 to 1910 11). 

Average : Approxi- I Average . Approxi- 
grossanniial; mate igrossaunual! mate 
weight of ; average weight of ■ average 

h^ds weight heads weight 

per acre. ; per head, per aci-e. per head. 

50 loads (25 tons) London 
Dung .... 

£ i'. 

10 0 

d. 

0 

tons 

11 

cwt. 

6 

lbs. 

2-48 

tons 

15 

cwt. 

5 

lbs. 

3-21 

25 loads (12^ tons) London. 
Dung .... 

5 0 

0 

9 

14 

2*14 

i 

6 

2-80 

25 loads Dung, Phosphates 
(no Potash Salts), and 
4 cwt. Nitrat^LSoda 

h 1 

0 

13 

8 

2-94 

16 

11 

3-44 

Do., do., with Pota^t Salts 

8 12 

0 

12 

16 

2-83 

17 

3 

3-66 

25 loads Dang, Phosphates 
(no Potash Salta), and 
6 cwt. Nitrate of Soda ' 

9 4 

0 

, 


- 

I 17 

3 

3-56 

Do., do., with potash Salts 

; 9 14 

0 


- 

- 

18 

9 

3-82 

No Dimg, Phosphates 
(no Potash Salts), and 
i cwt. Nitrate of Soda 

1 3 2 

0 

11 

7 

2-51 


- 

- 

' Do., do., with Potash Salts 

3 12 

0 

11 

13 

; 2-59 

- 

- 


No Dung, Phosphates 
(no Potash Salts), and 
8 cwt. Ijfitrate of Soda 

1 5 6 

0 


“ 


15 

9 

3-19 

Do., 'vith Potash Salts 

6 16 

0 


- 

1 - 

17 

4 

3-41 






FROM ANOTHER SPECIMEN CROP OF BROCCOLI. 
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It will be .seeii tliat the increase in crop obtained by doubling tiie 
dressing of dung has, notwithstanding the large expense of this dressing, 
been considerably less than the increase obtained by supplementing the 
lighter dressing of dung with concentrated fertilisers ; and furthermore, 
that concentrated fertilisers alone — that is to say, without the aid of 
any dung whatsoever— have been shown capable of producing a substan- 
tially larger crop than was obtained with a dressing of fifty loads of 
dung per acre without their aid. Broccoli differ from caulitlowers in that 
they live through che winter and ripen in the spring, and this is perhaps 
why the physical effects of stable manure appear to tell less than in tlie 
case of cauliflowers. 

If stable manure is used for this crop, not RECOMMENDATION 
more than a light dressing should be given, and as to 
this should be supplemented by superphosphate Manuring of 

or otbir phosphatic manure recommended BROCCOLI, 
for cauliflowers), and 4 cwt. of nitrate of soda 

per acre. On heavy soils the dressing of nitrate of soda can apparently 
be increased even to 6 cwt. per acre with advantage. The nitrate 
should be applied in the same way as for cauliflowers. An allowance 
of 6 cwt. may appear liberal as compared with the quantity given for 
cauliflowers when dung is used, having regard to the smaller weight 
of the broccoli heads ; but it is to be remembered that the nitrate must 
be applied while there is sufficient bare ground between the plants to 
allow .of its being sown. It cannot be applied at the close of winter, 
when the leaves hide the ground, and therefore such a liberal supply 
should bo given as will make allowance for some loss owing to winter 
drainage before the time at which the plant flowers. Oui’ experiments 
seem to indicate, however, that dung may very well be omitted altogether 
for broccoli, at all events on laud which has been dunged for a previous 
crop. In this case the dressing of phosphates should be liberal— not less 
than 6 cwt. per acre of superphosphate, or its equivalent — and should be 
accompanied by a dressing of 4 cwt. of kainit or 1 cwt, of sulphate of 
potash per acre. From 6 cwt. to 8 cwt. of nitrate of soda per acre may 
be giv,en, half being applied early and half as late in the season as the 
growth of the plant allows. The nitrate should not be allowed to fall 
on the leaves. 

BROCCOLI (SPROUTING). 

A SIMPLE experiment on three plots — utilising an odd corner of ground— 
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has been made for the last three years with sprouting broccoli, with the 
following results : — 

SPROUTING BROCCOLI. 


Auimal nianiiiing per acre. 

Avmjre annual 
coat of inanui'e 

Waicht of Spronts 
gathered (calcu- 
lated per acre). 



Average of five 
seofiODS. 

SO luads (25 tons) London Dung 

£ s. d. 

10 0 0 ' 

: tons cwt. 

12 2 

25 loads (12^ tons) London Dung 

5 0 0 

9 16 , 

26 loads London Dung, Phosphates, 1 
Potash Salts and 4 cwt, ifitrate of[ 
Soda ) 

$ 12 0 

12 4 


Here again the use of a heavy dressing of dung appears to be extra- 
i^agant, equal results on the average being more economically obtained by 
the use of the lighter dressing of dung accompanied by chemical fertilisers. 

AUTUMN-CUT OR MAIN-CROP CABBAGES 

[that is to say^ the ordinary Gahbage planted out in mnmer and mi in the 
autumn), 

Next to potatoes these form perhaps the largest crop of the market 
gardener. They are well known as what is called an exhausting crop, 
being “hungry feeders,” and both their weight and their quality are 
readily influenced by manuring. What has been already said of the 
effect of chemical fertilisers, as compared with stable manure, on the 
tenderness of cauliflowers applies also to cabbages. The large, quickly 
developed cabbages rapidly grown with phosphates and a liberal appli- 
cation of nitrate of soda, either with or without stable manure, are less 
fibrous and more succulent and tender than the plants raised on stable 
manure alone, even when as much as fifty loads per acre arc used. 

We have grown eighteen crops of these cabbages, usually of the 
variety well known as the “ Enfield Market ” cabbage. The first five 
crops were grown on our original plan of experiment, but we have since 
adopted the modified plan including larger nitrogenous dressings. In the 
following tables wc have omitted the results of the potash plots, except 
in the case of the crops grown without stable manure, for the reason that 
cabbages of this kind appear to possess greater natural facility in 
availing themselves of natural potash resources, even when these are 
slender, so that potash on the average has produced no increase in the 
results 0 «.cept t^n that part of the land which ie continuously kept without 






AUTUMN CABBAGES. 
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stable mamire. Here, during later year?) more especially, the application 
of potash salts has told materially. 


AUTUMN-CUT CABBAGES. 

PLOTS REQElVlNG STABLE MANURE, 



Average annual 

Average annual weight of cabbages 
per acre. 

Anmid manuring per aero. 

cost of 

mamire per acre, 

Eighteen 

seasons 

(1894-1911). 

Last thirteen 
seasons 
(1899-1911). 

50 loads (^5 tons) London Dung . 

& 

10 

0 

0 

tons cwt. 

24 0 

tons cwt. 

24 8 

25 loads (12J tons) London Dung . 

5 

0 

0 

20 5 

20 2 

25 loads London Dung, Phosphates, \ 
and 2 cwt. Nitrate of Soda / 

7 

0 

0 

26 15 

26 1 

25 loads London Dung, Phosphates,) 
and 4 cwt. Nitrate of Soda / 

8 

2 

0 

27 6 

27 12 

25 loads London Dung, Phosphates,) 
and 6 cwt. Nitrate of Soda / 

9 

4 

0 

— 

30 8 


COMPARISON OF PLOTS WITH AND WTI'HOTIT STABLE MANURE. 



Average annual 

Averse annual weight of cabbies 
per acre. 

Auujual manuring per acre. 

cost of 

manure per acre. 

First five 
seasons 
(1894-1898). 

Last thirteen 
seasons 
(1899-1911). 


& s. d. 

tons cwt. 

tons cwt. 

50 loads (25 tons) London Dung . 

10 0 0 

23 0 

24 8 

25 loads (12| tons) London Dung . 

5 0 0 

20 14 

20 2 

25 loads Tendon Dung, Phosphates, \ 

8 2 0 

27 3 

27 12 

and 4 cwt. Nitrate of Soda J 


25 loads London Dung, Phosphates,) 

9 4 0 


30 8 

and 6 cwt, Nitrate of Soda J 

No Dung; Phosphates (no Potash! 

3 2 0 

24 14 

Salts), and 4 cwt. Nitrate ofj 

■ 

Do., do., with Potash Salts . 

3 12 0 

24 9 

- 

No Dung; Phosphates (no Potash) 



27 4 

Salts), and 8 cwt. Nitrate of) 

5 6 0 

1 

Soda j 




Do., do., with Potash Salts . 

5 16 0 

— 

29 16 


Here again the comparatively small effect of heavy dunging is remark- 
able. On an average of eighteen seasons there is a difference of only 
4 tons per acre between the crop produced by the heavy dressing of 
stable manure and that produced by half the quantity. When, however, 
the light dressing of stable manure was supplemented by a mixture of 
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cliemical fertilisers consisting of phosphates and 2 cwt. of nitrate of soda 
per acre, the annual average increase has been from 5 to 6 tons per acre. 
When the nitrate of soda was increased to 4 cwt. per acre, the increase 
in crop lias been from 7 to 8 tons per acre ; and with 6 cwt. of nitrate no 
less than 10 tons per acre, or nearly three times the increase arrived at 
by doubling the dung. 

When we turn to the second table we find that, m the totel absence 
of dung, phosphates and 4 cwt. of nitrate of soda per acre vv^ere able, in 
the first five years, to produce a larger crop than* was produced by the 
full di*essing (50 loads or 25 tons per acre) of stable manure ; while during 
the last eleven years a liberal dressing of phosphates, with potash salts 
and 8 cwt. per acre of nitrate of soda, has enabled us to grow an average 
of nearly 30 tons of cabbages per aero, as against an average of about 
24^ tons produced by the heavy dressing of stable manure. In fact this 
plot has been as good on the average as any plot of cal>bages on the field. 

Ft will be seen that, while in earlier years, even on the^ undunged 
ground, we were able to do without potash salts, their use has later 
become imperative on land that has been kept continuously without dung ; 
and we consider that, even if not essential, it would he safer, whm dmifi 
h dispensed with altogether for cabbages, to apply potash salts as well as 
jihosphates and nitrogenous manure, at any rate on light land. 

RECOMMENDATION As regards pinotical recommendations we 
gg .jq would say that, if dung is used, not more than 

Manuring of about 12 tons per acre (or 25 small loads) should 
AUTUMN be applied for autumn cabbages, supplemented 

CABBAGES, ]^y g cwt. of superphosphate, or 8 to 10 cwt. of 

basic slag per acre, according to the nature of 
the soil Three cwt. of nitrate of soda per acre should be sown' at about 
tlie time at which the cabbages are planted out, and 3 cwt. a month 
or two later. If the climate happens to be a moist one, the total quan- 
tity of 6 cwt. per acre might be divided into three top dressings instead 
of two. Apart from averages, the experience of individual years appears 
to indicate that such a moderate (piantity of dung as we have mentioned 
is desirable for this crop, but nevertheless, if dung is scarce, it may very 
■well be intermitted. In that case the phosphatic dressing might be some- 
what increased, and should be accompanied by 1 cwt. of sulphate of 
potash* or 4 cwt, of kainit per acre. If nitrate of sorla be the only 
nitrogenous manure given, the dressing, in the absence of dung, may 
safely go as far as 8 cwt, per acre. 




(cost £2 10s. per acre). 
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SAVOY CABBAGES. 

We have grown Savoy Cabbages for eighteen seasons on the same plan 
as the ordinary autumn cabbagas just discussed. The results are given 
in the following tables ; — 

SAVOY CABBAGES. 

PMTS EECEIVINa STABLE MANUHE, 

Average annual weight of cabbages 


Annual inaoui'Ing pi‘r acre. annual cost of 



manure per acre. 

Eigrhteen 

seasons. 

Last thirteen 
seasons. - 

50 loads (25 tons) London Dung . 

10 0 

d, 

0 

tons cwt, 

23 6 

tons 

24 

cwt. 

17 

25 loads (12^ tons) Loudon Dung . 

5 0 

0 

19 2 

20 

5 

25 loads Dung, Phosphates (noj 
Potash Salts) and 2 cwt. Nitrate 
of Soda j 

! 7 0 

1 

0 

24 6 

25 

4 

Do., do., with Potash Salts . 

7 10 

0 

25 3 

26 

0 

25 loads 'Dung, Phosphates (no; 
Potash Salts) and 4 cwt. Nitrate' 
of Soda ' 

1 8 2 

0 

26 16 

28 

1 

Do., do., with Potash Salts . 

8 12 

0 

26 3 

28 

2 

25 loads Dung, Phosphates (no 
Potash Salts) and 6 cwt. Nitrate 
of Soda 

1 9 4 

0 


28 

1 

Do., do,, with Potash Saits . 

9 14 

0 

- 

28 

18 


COMPARISON OF PLOTS WITH AND WITHOUT STABLE MANUEE. 


Annual manuring per acre. 


Aver;^e 
annual cost of 
manure per acre. 


Average annual weight of cabbages 
per acre. 


First -Ave 
seasons, 


Last thirteen 
seasons. 


50 loads (25 tons) London Ilung . 

25 loads (12| tons) London Dung . 

25 loads London Dung, Pbos-j 
pbafces, and 4 ewt. Nitrate ofV 
Soda ) 

25 loads London Dung, Pbos-| 
phates, and 6 cwt. Nitrate of> 
Soda ) 

No Dun^; Phosphates (no Potash! 
Salts) and 4 cwt. Nitrate of Soda/ 

Do., do., with Potash Salts . 

No Dung; Phosphates (no Potash) 
Salts) and 8 cwt. Nitrate of Soda/ 

Do,, do., with Potash Salts . 


£ s. 

d, 

tons 

cwt. 

tons 

cwt. 

10 0 

0 

16 

0 

24 

17 

5 0 

0 

13 

7 

20 

5 

8 12 

0 

19 

10 

28 

1 

9 14 

0 

- 

- 

28 

1 

3 2 

0 

17 

3 

- 

- 

3 12 

0 

16 

18 

- 

- 

5 6 

0 



26 

2 


5 16 0 


27 16 
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The average weight of this crop is, unless it is closely planted, usually 
less than that of the large, smooth autumn cabbage, and the differences pro- 
duced by manuring are sometimes less marked. It will be seen, however, 
that, as in the case of the autumn cabbages, heavy dunging is an extra- 
vagance not warranted by the result produced. Tho doubling of the 
dressing of stable manure from 25 to 50 loads per acre has only produced 
from 4 to 4^ tons of increase, whereas the supplementation cif the light , 
dressing of stable ina,nui’e by suitable chemical fertilisers has produced 
an increjise of as much as 7 to 8 tons per acre.* Light dung, supple- 
mented with phosphates and 4 cwt. of nitrate of soda per acre, Itas given 
better results than \yhen the quantity of nitrate was restricted to 2 cwt. 
per acre. When, on the other hand, the nitrate was increased from 4 
cwt. to 6 cwt, per acre, the further gain has been small. 

Potash, over the whole period, has not produced much effect, taking 
one year with another, on the dunged plots; but if regard be had to 
the last eleven seasons, there is on the whole an increase on the potash 
plots, this increase being, as might be expected, accentuated in the case 
of the crops grown on ground that is kept without dung. The crops 
obtained on the plots receiving phosphates, potash salts, and 8 cwt. 
per acre per annum of nitrate of soda, without dung, have been 
nearly as heavy as those yielded by the best of the plots manured jointly 
with dung and similar chemical dressings, and far better than the crops 
grown with heavy dung unassisted by chemical fertilisers. 

RECOMMENDATION As the result of our experience we consider 
as tq that the most economical manuring for Savoys 

Manuring of is probably a light dressing of stabfb manure 

SAVOY CABBAGES, accompanied by a good dressing of phosphates 
(gay 6 cwt. per acre of superphosphate, or 8 
cwt. per acre of basic slag) with 4 cwt. of nitrate of soda per acre, the 
nitrate being given in two dressings. But where dung is scarce an 
excellent crop can be grown with a good phosphatie dressing (6 cwt. of 
superphosphate, or 8 to 10 cwt. of basic slag per acre) mixed with 1 cwt. 
of sulphate of potash or 4 cwt, of kainit per acre, well worked into the 
ground before planting, and followed by 6 to 8 cwt. of nitrate of soda 
per acre; the nitrate being divided into two dressings in dry localities, 
or into thi'ee dressings in moist ones. 

SPRING CABBAGES. 

By “ Spring Cabbages ” we mean the crop sown in late summer, planted 
out in the autumn, and cut for market in the spring or early summer. 



SPECIMEN CROP OF SAVOY CABBAGES. 



’Ma'n/urc ycr obcre — • per acre 

L2i tons London Dung, 12i tons London Dung, 

4 cwt, Superphosphate, without chemical fertilisers 

4 cwt. ^Titrate of Soda (cost £5 per acre). 

(cost £7 lOs. per acre). 
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It is the usual practice of market gardeners to apply dung for spring 
cabbages, even when they follow another crop that has been dunged, and, 
although we are doubtful as to the general advisability of tliis course, we 
have followed the ordinary custom. 

We have grown seventeen crops of spring cabbages, and the average 
result?! are set forth in the following tables 


SPRING CABBAGES. 

PLOTS deceiving STABLE AfANURE. 






Avera^'e atiuiial weight of lahhagea 
per acie. 

A?iimal mainiriiit; per acre. 

annual cost of 





Seventeen 

seasons. 

Last twelve 
seasons. 

50 loads {25 tons) London Dung . 

‘ L 

10 

0 

d, 

0 

totis cwt. 

19 12 

tons cwt. 

21 6 

25 loads (12^ Lons) London Dung . 

5 

0 

0 

18 18 

19 12 

26 loads London Dung, Phosphates, ( 
and 2 cwt. Nitrate of Soda f 

7 

0 

0 

20 0 

21 7 

25 loads London Dung, Phosphates, ) 
and 4 cwt. Nitrate of Soda / 

8 

2 

0 

20 19 

22 11 

25 loads London Dung, Phosphates, | 
and 6 cwt. Nitrate of Soda f 

9 

i 

0 

- 

23 H 


I'OMPARISOX OE PLOTS WITH AND Wl'l'HUL'i: STABLE MANURE. 


Ainmal maiiuriiig per acre. 

Average 
annual cost of 
manure per acre. 

Average annual weight of cabbages 
per acre. 

First five Last twelve 

seasons. seasons. 

50 loads (25 tons) London Dung . 

L IS. (/, 

10 0 0 

tons cwt. 

16 2 

tons cwt. 

21 6 

26 loads (12^ tons) London Dung . 

5 0 0 

15 12 

19 12 

25 loads London Dung, Phosphates,] 
and 4 cwt. Nitrate of Soda J 

8 2 0 

17 4 

22 11 

25 loads London Dung, Phosphates, 1 
and 6 owt. Nitrate of Soda j 

9 4 0 

- 

23 14 

No Dung; Phosphates (no Potash) 
Salts), and 4 owt. Nitrate ofl 
Soda j 

3 2 0 

16 13 

- 

Do., do., with Potash Salts . 

3 12 0 

17 14 


No Dung ; Phosphates (no Potash j 
Salts), and 8 cwt, Nitrate of[ 
Soda 1 

5 6 0 

- 

22 0 

Do., do,, with Potash Salts . 

5 16 0 

“ 

23 16 
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As in the case of autumn cabbages, we have on the average observed 
no benefit from the use of potash salts on tJie plots to which stable 
manure has been applied, and we therefore, in these cases, omit the 
results obtained on the plots receiving potash salts. 

Having regard first to the plots receiving stable manure, we see that 
the doubling of the smaller dressing of stable manure only added, on the 
average, from 1 to 2 tons per acre to the weight of the crop, i^etter 
results -were obtained by adding to the smaller dressing of stable 
manure a dressing of phosphates, accompanied by as litfcle as 2 cwt. per 
acre of nitrate of soda., By increasing the nitrate of soda to 4 cwt, per 
acre, about another ton of cabbages per acre has been gained, this 
increase being further raised by yet another ton when we use 6 cwt. of 
nitrate of soda per acre 

It will be observed, however, that, provided potash salts are used, 
chemical fertilisers alone have produced a better crop than we have 
been able to grow by means of heavy dung alone, and as good a crop 
as we have been able to grow with light dung and chemical fortilisens 
together. 

For ordinary autumn cabbages a light dressing of dung, even when 
plenty of phosphates and nitrate are used, appeal's to be of distimtt 
advantage ; and this would seem to be also the case with Savoys, On 
the other hand, however, no tangible advantage appears to be derived 
from applying a special dressing of dung for Sp'intj Cabbages. One 
reason for the difference, probably, is that the life of the ordinary 
autumn cabbage is confined to the summer and autumn. Its growth 
thus takes place during the hottest months of the year, The mechanical 
effects of dung in retaining moisture, therefore, during dry weather — 
apart from the fertilising value that it possesses — may often be of great 
utility to this crop, especially iu dry districts. 

The spring cabbage, however, is planted out in the autumn, and 
makes little growth until the growing season sets in in the spring. It is, 
therefore, not so likfely to suffer to any great extent from drought in its 
early stages, its principal enemy, indeed, being the cold of the winter. 
Then its active growth, when it does begin, takes place during the late 
spring and early summer j and here again, having already established 
itself, it is less likely to suffer from drought than the other kinds of 
cabbages that are planted out in the summer. 

It also seems possible that dung, when applied to autumn-planted 
cabbages, may feed the plant too much in its early stages. As has been 
already pointed out, all that the crop has to do during the cold of winter 
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is to kftop alivo, and all that k really needed, in order to give it a good 
chance of welfare, appears to be to get it well established before the 
winter sets in. But it seems desirable that the young plant should not 
be too advanced in its growth at this early stage. 

Should the winter chance to be mild and open, doubtless early 
forwardness of growth may prove to be an advantage in bringing on 
early maturity ; but if the winter happens to be long or hard, an early 
advance in growth may be a positive disadvantage, rendering the plant 
less able to stand the perils of frost. Plants that^ are killed or crippled 
by frost during the winter have to he replaced by successors transplanted 
from a reserve seed-bed, which is necessarily crowded ; and they will he 
poor, stunted plants as compared with those that had become properly 
rooted in the open space of the field. Moreover, it takes such plants 
some time to recover from the process of unseasonable transplantation in 
the spring instead of in the autumn. 

It will probably, therefore, be found best RECOMMENDATION 
not to apply dung directly for spring cabbages, as to 

but to plant them out after the remoml of some Manuring of 

other crop that has been dunged, giving a liberal SPRING CABBAGES, 
dressing of superphosphate (say 6 ewt, per acre) 

or other phosphatic manure that may be selected. A (^es.sing of 1 cwt, 
of sulphate of potash or 4 cwt, of kainit per acre will probably he useful 
on light soils, or on soils that s,re not in high condition frt>m the prevhms 
use of dung. This should be well mixed into the ground before planting, 
at the same time as the phosphatic manure. Nitrate of soda uiay be used 
at the rate of 4 cwt. per acre, applied in the spring. If dung is used, or 
if the land happens to have been liberally dunged early in the year for 
the previous crop, this will probably produce a good crop ; but if more 
than one crop has intervened since dung was applied, the nitrate might 
advantageously be increased to 6 cwt, per acre, divided into two 
dressings. 
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RED CABBAGES. 

Wji: have made use of another odd corner of the field to try the effect 
of growing Bed Cabbages with dung and chemical fertilisers, with and 
without nitrate of soda. Both plots have received 25 loads of stable 
manure per acre, with a dressing of phosphates (superphosphate and 
basic slag alternately) and 1 cwt. of sulphate of potash per acre. One of 
the plots has received in addition 4 cwt. of nitrate of soda per acre. In 
this way we have grown, between 1902 and ^1912, nine crops, the 
average results being as follpws : — 


RED CABBAGES. 


Annual juarnirinf; per acre. 

Average 

Average aomial weight 

annual cost of manure 

of cahhageR per acre. 


per acre. 

Nine seasons. 


£ a. (/. 

tons cwt. 

2.5 loads (12J tons) London Dung, PhoS'C 



phates, and Potash Salts (no Nitrate) 

6 8 0 

17 0 

of Soda) ) 

25 loads (12^ tons) London Dung,!; 



Phosphates, Potash Salts, and 4 cwt,> 

8 12 0 

23 15 

Nitrate of Soda ) 




BRUSSELS SPROUTS. 

This is one of the most important crops of the market gardener, and one 
very heavily affected by manuring. Extensive areas of Brussels sprouts 
are grown every autumn in the market gardens near our great cities, and 
for the growth of these crops large sums of money are annually spent in 
the purchase of town stable manure. Our experiments clearly indicate 
that such purchases are both extravagant and unnecessary. If stable 
manure be used at all for sproufcs~for‘ which there is no assential need— 
it would be more economical to use less than is usual; but, as will be 
seen from the results of our experience, sprouts may he more profitably 
grown without any direct application of stable manure, if liberal recourse 
be had to common concentrated fertilisers. 

We are able to record the results of eighteen crops of Brussels Sprouts, 
grown, as in the case with the great majority of our crops, in rotation 
with other vegetables in accordance with ordinary market garden 
practice. We have thought it convenient to record the results, which 
are shown in the following tables, in terms of sieves per acre~a 
“sieve” lieing the wcll-recognised English market term for a weight of 
40 lbs. of sprouts. 
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BRUSSELS SPROUTS. 

PLOTti UKCEIVIIfCT STABLE MANURE, 


• 

Atiiiual iiiaiiuving per acre. 

Average aimaal 

Average annual yield of sprouts 
per acre. 

cost of manure 
per acre. 

Eighteen 

seasons. 

Last thirteen 
seasons. 

50 loads (25 tons) London Dung , 

£ 

10 0 

if. 

0 

Sieves. 

272 

Sieves. 

269 

25 loads (12^ tons) London Dung , 

5 0 

0 

212 

199 

25 loads Dung, Phosphates (no) 
Potash Salts), and 2 cwt. Nitrate 
of Soda j 

7 0 

0 

267 

255 

Do., do., with Potash Salts . 

7 10 

0 

264 

248 

25 loads Dung, Phosphates (nol 
Potash Salts), and 4 cwt, Nitrate! 
of Soda I 

8 2 

0 

285 

282 

Do., do., with Potash Salts', 

8 12 

0 

290 

280 

25 loads Dung, Phosphates (nol 
Potash Salts), and 6 cwt. Nitrate! 
of Soda 1 

9 4 

0 

- 

296 

Do., do., with Potash Salts . 

9 U 

0 

- 

284 


COMPARISON OF PLOTS WITH AND WITHOU'i' STABLE MANURE. 


Anuual maunriug per acre. 

Average auuual 

Average annual yield of sprouts 
per acre. 

coat of manure 
per acre. 

Firit five 
seasons. 

Last thirteen 
seasons. 

50 loads (25 tons) Loudon Dung . 

£ 

: 10 

6 

(f. 

0 

Sieves. 

279 

Sieves. 

269 

25 loads (12^ tons) London Dung . 

5 

0 

0 

244 

199 ; 

25 loads Dung, Pho^hates (no 
Potash Salts), and i cwt. Nitrate 
of Soda 1 

8 

2 

0 

293 

282 

Do., do., with Potash Salts , 

8 

12 

0 

318 

280 

No Dung; Phosphates (no Potash! 
Salts), and 4 cwt. Nitrate of 
Soda 1 

0 

2 

0 

260 

- 

Do., do., with Potash Salts . 

3 

12 

0 

292 

- 

No Dung; Phosphates (no Potash j 
Salts), and 8 cwt, Nitrate of 
Soda j 

1 ^ 

6 

0 

- 

251 

Do., do., with Potash Salts . 

5 

16 

0 

- 

274 


In the first place, we may turn our attention to the results chronicled 
in the upper table, namely, those obtained on the plotLS receiving stable 
manure. 
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'I’he first point that strikes us, whether we regal'd the whole series of 
eighteen seasons or the last series of thirteen seasons, is that, if we take 
the lightly dunged plot as a basis of comparison, the yield obtained by 
doubling the dung is substantially less than tliat obtained by supple- 
menting the smaller dressing of dung with chemical fertilisers, provided 
that the concentrated nitrogenous manure given is not less than that 
alFordeti by 4 cwt. of nitrate of soda per acre. It will also be seen, from 
the experience of the last thirteen seasons, that no practical advantage 
appeal’s to attach to increasing the quantity of nitrate of soda beyond 
4 cwt, when a light dressing of dung is used. Furthermore, it will be 
noticed that, when dung is used, the special application of potash salts 
does not appear to have been of any use in the case of this crop, which 
seems U) resemble autumn cabbages in its faculty for availing itself of a 
supply of potash wliich for many other crops is insufficient. 

Let us now jmss on to the consideration of the second table, in which 
are included the results obtained without the use of stable manure. 

In the first five years, in which the dressing of nitrate on the 
undunged plots was restricted to 4 cwt. per acre, in combination with 
phosphates and potash salts, the result obtained was not so good as 
when the same dressing of chemical fertilisers was given in addition to a 
small dressing 'of stable manure ; but the result was very substantially 
lietter than that obtained by doubling the dressing of stable manure. 
The fully chemically manured plot showed an average advantage of 
48 “sieves’' per acre. This, at Is. per “sieve,” comes to 12s. 
per acre. In addition there was an annual saving of £6 8«, in the cost 
of man 11 ring, making a total average advantage, over five years, of £10 
per acre in favour of the chemical dressing as against the heavy dunging. 
Coming to the last thirteen seasons, it must be borne in mind that the 
various plots on which tlie undunged crop has been grown have been kept 
continuoady without dung during the whole of the experimental period, 
and indeed for some time previously ; and as such plots lose the 
mechanical advantage derived from even an occasional application of 
dung to intermediate crops, they afibrd a somewhat extreme object lessoio 
which, however, becomes for that reason all the more instructive. Here 
again the crop has not been quite so good as the crop grown by the annual 
use of chemical fertilisers accompanied by the continuous use of a small 
quantity of dung; but it is better by 5 “sieves” {worth, say, Is. 6d,) 
than the ^ield of the heavily dunged plot. It has only cost, however, 
for manuring, £5 16s per acre, as against £10 for the heavily dunged 
plot, 8<k that, even in the continuous absence of dung, there has been 



BRUSSELS SPROUTS (average yield of five Seasons). 



Sieves (oi 40 lb.) per acre. 
Manure j)cr acre— 

No Dung^ Phosphates, Potash 
Salts, and 4 owt. Nitrate of Soda 
(oost £3 5s, per aero). 


Sieves (of 40 lb,) per acre. 
Manure per acre — 

2b tons London Dung, without 
chemical fertilisers 
(cost £10 per acre). 




an advantage of £4 lU. Gd. per acre in favour of the chemical fertilisers. 
In fact, having regard to the yield as well as the cost of manming, this 
plot has been the most remunerative of the' series. 

It will be observed that potash salts have produced, on the average, 
a substantial effect ou' the plots to which no dung has been applied. 

While, on the whole, our experiments point RECOMMENDATION 
to the general desirability in market garden- as to 

ing of moderate idungiug, supplemented by Manuring of 
chemical fertilisers, Brussels sprouts appear to BRUSSELS 
be essentially a crop to which it is extravagant SPROUTS, 
to apply dung directly at all. In the ordinary 

market garden there will be in every field in every season the residual 
dung of previous years, and our general advice to the market 
gardener with regard to Brussels sprouts would be to use no dung 
beyond wbat is already left in the ground unconsumed by previous 
crops, blit for the immediate manuring of the sprouts to rely wholly 
upon chemical fertilisers. Six cwt. of superphosphate, or 8 cwt. of 
basic slag, and 4 cwt. of kainit per acre — or other phosphatic and 
potash dressings equivalent thereto— should be well incorporated in the 
soil before the plants are set. As soon as the plants are established, 
from 2 to .'l cwt. per acre of nitrate of soda should be sown between the 
rows, and an additional dressing of from 2 to 3 cwt. per acre should be 
applied a month later. W e can confidently predict that in this way the 
market gardener will grow a larger quantity of sprouts than he would 
with a dressing of even 50 loads (25 tons) of stable manure per acre 
without the aid of chemical fertilisers, and he will at the same time 
effect a large saving in the cost of manuring. In formulating this 
recommendation we have in mind, as usual, a soil of heavy or medium 
consistency. On a light sandy or gravelly soil, the direct use of a light 
dressing of stable manure would no doubt be advantageous for this as for 
other crops, for mechanical or physical reasons. 

SUMMER LETTUCES. 

Wk have not been able to grow these so frequently as some of our 
crops, owing to misfortunes (chiefly due to drought and wire- worm) in 
the early stages of growth, which have often prevented our getting a 
sufSiciently regular plant for experimental purposes. We have, however, 
the results of seven seasons, which are set forth in the tables on page 56. 

It will be noticed that in the later seasons the plants have been much 
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SUMMER LETTUCES. 


PLOTS KECEIVING STABLE MANURE. 



Average 

annual 

Seven crops. 

Last three crops, i 


Average ; 


Average 

- 

Annual manuring per acre. 

cost of 

gross annual l 

Average 

gross annual 

Average 


manure 

weight of ' 

weight per 

weight of 

weight per 


per acre. 

lettuces 
per aci’e. 

lettuce. 

lettuces 
j per acre. 

lettuce. 

50 loads (25 tons) London 

.£ s. ff. 

tons cwt. ' 

OZR, 

tons cwt. 

0Z8. 

Lung .... 

10 0 0 

19 14 

17-4 

31 5 

28‘0 

25 loads (12A tons) Jjondon 






Dung ... 

5 0 0 

14 18 

13'0 

22 1 

19-9 

25 loads London Dung,) 






Phosphates (no Potash 1 
Salts), and2 cwt. Nitrate f 
of Soda j 

7 0 0 

18 1 

15-7 

26 2 

22‘8 

Do,, do., with Potash Salts 

7 10 0 

17 15 

15-6 

26 3 

23 ‘2 

25 loads London Dung,! 

Phosphates (no Potash! 
Salts), and 4 cwt. Nitrate [ 
of Soda J 

8 2 0 

18 15 

16-4 

27 14 

24’ 5 

Do., do., with Potash Salts 

25 loads London Dung,) 
Phosphates (no Potash 1 
Halts), and 6 cwt. Nitrate! 
of Soda ] 

8 12 0 

9 4 0 

19 3 

ie-7 

26 13 

28 7 

25*3 

25-1 

Do,, do., with Potash Salts 

9 14 0 

- ; 

- 

30 2 

26-5 


COMPARISON OF PLOTS WITH AND WITHOUT STABLE MANURE. 


First four crops. L2ist three crops. 

Average - . - - - - - - 

annual Average ■ Average ! 

A n?iiial manuring per acre, coat of grosa annual . Average gross annual' Average 
manure weight of weight per weight of w’ciglit per 
! per acre, lettuces lettuce, lettuces lettuce. 






per acre. 


per acre. 


50 loads (25 tons) London 

£ 


(?. 

tona 

cwt. 

07Ji. 

tons 

cwt. 

n7«. 

Dung .... 

10 

0 

0 

11 

1 

9-5 

: 31 

5 

28-0 

25 loads (12^ tons) London 
Dnng . . , , 

25 loads Dung, Phos- 

5 

0 

0 

9 

3 

7-8 

22 

1 

19-9 

pbates, and 2 cwt. Ni-' 
trate of Soda 

1 

0 

0 

12 

0 

10-3 

i 26 

2 

22-8 

25 loads Dung, PhoS'| 










pbates, and 4 cwt. Ni- 
trate of Soda J 

1 ^ 

2 

0 

12 

1 

10-4 

27 

14 

24’5 

25 loads Dung, Phos- 










phates, and 6 cwt. Ni- 
trate of Soda 1 

1 ^ 

4 

0 

- 

“ 

— 

28 

7 

2fi’l 

No Dung ; Phosphates , 










(no Potash Salts) and 
4 cwt. Nitrate of Soda | 

! ^ 

2 

0 

10 

9 

9-0 

- 


- 

Do., do,, with Potash Halts 
No Dung; Phosphates I 

3 

12 

0 

10 

17 

9-3 

- 


- 

(no Potash Salta) and 
8 cwt. Nitrate of Soda j 

1 ^ 

6 

0 



- 

16 

12 

14-6 

Do., do., wi^h Potash Saltt 

. 5 16 

0 

- 


~ 

23 

19 { 

21 1 





lioaviei* than in the earlier ones. This is to be attributed to greater 
prevalence of dry weather during the earlier period. 

The Hght dressing of stable manure (25 loads or 12^ tons {)er acre) 
has produced only a comparatively small crop, and a large increase has 
been obtained by the use of double this quantity of stable manure, the 
heavily dunged plot being on the whole the best of the series. A satis- 
factory crop can, however, be grown with the lighter dressing of stable 
manure supplemented by a liberal application of phosphates and nitrate 
of soda up to 4 cwt. per acre. 

On the dunged plots potash has, on the whole, produceii no substantial 
effect. Such differences as occurred between the potash and non-potash 
plots appear, on examination of the various years’ results in detail, to be 
only such as might be due to chance variations. 

Turning to the second table, where the plots kept continuously with- 
out dung are compared with the dunged plots, it will .be seen that in the 
earlier seasons, when the crops were small, the plot dressed with chemical 
fertilisers only was nearly equal to the best of the other plots ; but in the 
later seasons, when the yield was more abundant, the plots receiving 
chemical fertilisers alone, although dosed with increased liberality, were 
much behind the dunged plots. 

During later seasons, potash, as might be expected, has told heavily 
on the yield of lettuces on the continuously undunged plots, this difference 
having been marked in each season, 

Summer Lettuces should not be left without RECOMMENDATION 
{.lung, lest tliey may suffer from drought early in as to 

the season. A heavy dressing of dung (50 loads Manuring of 

or 25 tons per acre) appears to produce a full SUMMER 
yield, but good results may be looked for, at a LETTUCES, 
substantial saving in cost, if half this quantity of dung bo given, with 4 to 
6 cwt. of superphosphate and 4 cwt. of nitrate of soda per acre, 2 cwt. of the 
nitrate being sown when the plant is thinned out, and 2 csvt. a few weeks 
later. It will be noticed that in our earlier seasons, when the lettuces 
were small all round, 4 cwt, of nitrate of soda per acre did no better 
than 2 cwt,, and we were then disposed to recommend 2 cwt. per acre as a 
general application for this crop. In our mtjre recent seasons, however, 
when the lettuces have been very much larger, not only has 4 cwt. of 
nitrate per acre done better than 2 cwt., but 6 cwt. has done better 
still, Taking one season with another, we are now disposed to recommend 
4 cwt. of nitrate of soda per acre, or its equivalent, for this crop. 



WINTER LETTUCES. 

Of Winter Lettuces wo have grown twelve crops. 

As winter lettuces are planter! out in the autumn, on ground from 
which another crop has just been taken, we have followed the ordinary 
market garden practice of not applying another dressing of stable manure 
specially for this crop. In the following summary of our results, there- 
fore, it should be carefully noted that the dung mentioned was applied, 
not directly to the lettuces, but to the immediately preceding crop. 



AiiiuibI tnaiiuring per acre. 

50 loBwlb (25 tons) London 
Dung {applied to pre- 

Average 
annual 
coat uf 

Twelve 

1 Average 

sevens. 

Last eight seasons. 

chemical 
fertillsei-s 
per acre. 

it s. d. 

: gross annual 
' weight of 
lettuces 
per acre. 

tons cwt. 

Average 
weight per 
lettuce, 

bzs. 

gi'oss annual 
, weight of 
lettuces 
per acre. 

tons cwt. 

1 Average 
weight per- 
lettuce. 

WMis crop) . 

25 loads (12^ tons) London 
Dung [applied to pre~ 


15 11 

21-0 

17 3 

24-2 

vious crop) . 

25 loads London Dung 
(to previous crop), l^hos- 


13 3 

17-8 

14 10 

20-7 

phatcs (no Potash), and 
2 cwt. Nitrate of Soda , 

1 2 0 0 

17 7 

21-3 

17 11 

26-2 

Do,, do., with Potash 

25 loads London Dung' 
(to previous crop), Phos- 

2 10 0 

15 18 

21-6 

17 6 

26-3 

phates (no Potash), and 
4 cwt. Nitrate of 8oda j 

j 3 2 0 

14 16 

200 

16 6 

23-4 

Do., do., with Potash 

25 loads London Dung) 
{to previous crop), Phos-( 

3 12 0 

1 

IS 15 

21 4 

17 2 

24-9 

pbates (no Potash), aud 
6 cwt. Nitrate of Soda J 

’440 



16 12 

23-7 

Do., do., with Potash 

4 14 0 

- : 

- : 

17 16 

25-4 


COMPARISON OF PLOTS WITII AND WITHOUT PREVIOUS DRESSINGS OF STABDE MANURE. 


Avem?e year*. 

Average Ayprsure 

Annual manuring per acre. cost of Average _ 


50 loads (25 tons) London 


, gross yearly ^ Average gross annual Average 
I weignt of : weight per weight of weight per 


vious crop) . 

25 loads (12^ tons) London 

— 


12 

17 

14-2 

17 

3 

24-2 

Dung {applied to pre- 
‘vious crop) . 



10 

8 

11-9 

14 

10 

20-7 

No Bung for many years ; 









Phosphates (no Potash) ' 
and4 cwt. Nitrate of Soda] 

1 3 2 

0 

9 

17 

11-4 



- 

Do., do., with Potash 

No Ikmg for many years ; i 

3 12 

I 

0 

10 

2 

11-8 

- 


- 

Pho8pha+6B (no Pot^ph) 
and 8owt. Nitrate of Soda] 

1 5 6 

0 



- 

10 

15 

15-5 

Do., uo., with Bot 4 wh 

5 16 

0 

- 




- 14 

3 

20-2 
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On the wholo, the l)e.st results are those obtained on the land heavilj’ 
dunged for the preceding crop, although it should be noted that in nearly 
every one of the seasons here averagefl some one or other of the other 
plots gave better results. 

Next in order of immediate economy are the results obtained on the 
land to which a light dressing of dung was applied for the previous crop, 
the lettuces being dressed with phosphates and 2 cwt. of nitrate of soda 
per acre. There appears to have been, on the whole, no advantage in 
increasing this tpiantityi of nitrate. 

The lettuces grown on the continuously undunged plots were inferior 
in size. On these plots potash salts have produced a very marked effect, 
but not on the land to Tfrhich dung has been intermittently applied. 

, Although it appears from these experiments ■ RECOMMENDATION 
that, if the extravagance of heavy dungihg (at as to 

the rate of 60 loads per acre) has been committed Manuring of 
for the previous crop, winter lettuces following WINTER LETTUCES, 
that crop need not be further manured, it is yet 

(,o be remembered that in the case of most crops our trials show that such 
heavy dunging is unprofitable for the main crop to which it is applied. 
It appears to us, therefore, that we should rather consider as normal the 
ca.se in which the most prudent mode of manuring has been previously 
followed, namely, the applic<atiou of a light dressing of dung supplemented 
by chemical fertilisers, In that case the winter lettuce may be planted 
without further dung, a dressing of 4 cwt, of superphosphate per acre 
being applied before planting out, followed by a top dressing of 2 cwt. of 
nitrate per a, ere in the early spring. 


GLOBE (OR THISTLE-HEADED) ARTICHOKES. 

Wk have marie several plantations of Globe (or thistle-headed) Artichokes, 
that is to say, the artichokes the heads or buds of which constitute the 
edible portion. These plants are not to be conf used with the Jerusalem 
Artichoke, grown for its tuberous roots. 

Our first plantation was the most successful. Some of the subsequent 
plantations were of shorter life, .owing to the dying off of plants through 
unfavourable weather. 

The following table shows the average prwluce of the plots of chief 
interest. The plots to which no stable manure at all was applied, but 
only chemical fertilisers, gave such comparatively unsatisfactory results 
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that littlo interest attaehes to them beyond tlie conclusion that this crop 
cannot, apparently, be grown properly without the use of dung, either 
continuous or intermittent. 

GLOBE {OR THISTLE-HEADED) ARTICHOKES. 

PLOTS RKCRIVUNQ Sl'ABLB MANCUE. 



Averasfi 

Average annual yield per acre from eight crops.! 

Atimial niamirinj? per iicre. 

aiiiiiial awt 
of iiiainiro 
pur auru. 

Total iieada. 

Early heads. 

Gross 

iveij'ht; 

Average 
weight 
per head. 

50 loads (26 tons) London 
Dung 

£■ 

10 0 0 

18,670 

11,380 

tons cwt. 

4 2 

OK“. 

7-9 

25 loads (12^ tons) Loudon 
Dung 

5 0 0 

13,460 

7,830 

3 

2 

8-3 

25 loads London Dung,| 
Phosphates (no Potash! 
Salts), and 2cwt.Nitra tel 
of Soda j 

7 0 0 

16,550 

10,120 

3 

15 

80 

Do., do,, with Potash Salts 

7 10 0 


10,830 

4 

0 

8'2 

2-5 loads London Dung,] 
Phosphates (no Potash I 
Balts) , and 4 cwt . Nitrate | 
of Soda j 

8 2 0 

1 17,640 

1 16,310 

i 

8,640 

3 

15 

8-3 

Do., do., with Potash Salts 

8 12 0 

1 

1 19,770 

1 

11,930 

4 

10 

8-1 


It will he seen from the last column of the table that the average size 
of the heads has been but little affected by the method of manuring, but 
that the number and e.arliness of the heads has been largely influenced. 
Next to the column giving the average number of total heads is a 
column giving the average number of “ early ” heads. Early maturity is 
a matter of importance with regard to this crop, as far as market pur- 
poses are concerned. For instance, there is a large demand for globe 
artichokes during what is Called the “ London season,” and there is then 
little difficulty in disposing of the heads at good prices in the London 
market. Some time in July, however, the demand so falls off that the 
heads are no longer saleable in the principal markets at prices remunera- 
tive to the grower, who has to pay carriage and other sale expenses. It 
is therefore important, in the case of this particular crop, if we are to 
appreciate the full effect of the different systems of manuring, to regard 
not only the total number of heads cut during the season, but also the 
proportion which is produced in the earlier part of it, when the produce 
is in demand. On this account we have differentiated between the total 
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number of beads cut and those cut before what may be called the “ closing 
of the market,” in July. On looking down the figures, the first thing 
ubvious* is that the plots receiving 25 loads of dung per acre only have 
been under-manured, a much gieater yield, both of total and “ early ” 
heads, having been produced by the 25 extra loads of dung on the heavily 
dunged plot, and also by the various mixtures of chemical fertilisers 
applied in addition to the smaller quantity of dung on the other plots. If 
in each case wo deduct the yield obtained with 25 loads of dung alone, 
wo shall be able better to appreciate the increase produced, on the, one 
hand by the extra dung, and on the other hand by the chemical fertilisers. 
This is shown in the following table : — 

GLOBE ARTICHOKES. 


Manure annually applieilj in 
addition to 25 loads London diing 
per acre. 


Average 
annual cost 
ot extra 
manure per 
acre. 


Average EXTKA yield of globe artichokes per 
acre, due to extra lu .-inure in excess of 25 
loads lyondon dung per acre. 

(Eig:ht seasons.) 


Amma! 
increase in 
“ early” heads 
per acre. 


total heads 
per acre. 


Annual 
increase in 
weight per 
acre. 


in all) . . . . , . 

Phosphates and 2 cwt. Ni-i 

5 0 

0 

3,559 

5,310 

1 

0 

trate of Soda (no Potash 
Salts) 

j 3 0 

0 

3,3^ 

3,090 

0 

13 

Do., do., with Potash Salts 
Phosphates and 4 cwt. Ni-, 

2 10 

0 

3,000 

4,180 

0 

18 

trate of Soda (no Potash 
Salts) J 

1 3 3 

0 

810 

2,850 

0 

13 

Do., do,, with Potash Salts 

3 13 

0 

4,100 

6,310 

1 

8 


It will be seen that the chemical dressings when used as an auxiliary 
to a light dressing of dung except where potash salts have been omitted 
- -have given on the average a larger increase in total heaxls than lias the 
extra dung, and that the increase is very marked in the case of the 
“ early ” heads. 

It is interesting to note the effect of potash on this crop. Whether 
we regard the total heads or the “early” heads, the effect of omitting 
potash salts on the chemically dressed plots has been to prevent the 
phosphates and nitrate (even in the presence of a moderate quantity 
of dung) from increasing the crop to anything like the extent to which 
they were able to increase it when reinforced by potash salts, 
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The extra 25 loads of dung per acre, which has proved the least 
satisfactory form of additional manuring, cost, it will have been seen, £5. 
The chemical dressings on the best plot cost on the average £3 1 2s., 
showing a saving of £1 8«. per acre. The latter produced an average of 
550 more “early” heads, or say 40 “ market” dozen. The price we have 
actually received for our artichokes has varied from as little as 6d.. to as 
much as 2s, 6d. per dozen, and in one year averaged as much as Is, 5d. 
after deduction of cost of carriage and sale expenses. If, however, we 
take the value at only Is. per dozen, the 40 extra dozen of “ early ” heads 
would, at that rate, be worth £2, which, added to the saving of £1 8s. in 
the cost of manuring, makes an advantage of £3 8s. per acre due to the 
partial substitution of chemical fertilisers for dung. This is an average 
result over eight seasons, but in one season, when our best plantation was 
in its second year of bearing, the advantage actually obtained by the 
partial substitution of chemical fertilisers for dung was at the rate of 
something like £15 an acre ! 

We have tried larger dressings of nitrate of soda than 4 cwt. per acre, 
in addition to dung, etc,, but thus far without advantage. 

RECOMMENDATION We consider that a good dressing for globe 
ag or thistle-headed artichokes is probably about 

Manuring of 25 loads (12 to 13 tons) of dung per acre, with 

GLOBE ART I- 4 to 6 cwt. of superphosphate, 1 cwt. of sulphate 

CHOKES. potash (or 4 cwt. of kainit), and 4 cwt, of 

nitrate of soda per acre. Where the soil is 
already in good condition, 2 cwt, of nitrate will probably suffice, but on 
naturally “ hungry ” .soil, or after a wet winter which has depleted the 
s(jil of its natural nitrates, ^ cwt. will be a .safe application. 

JERUSALEM ARTICHOKES. 

Thksk are the ordinary tuberous-rooted Artichokes, of which we have 
grown eighteen crops. Following general market garden practice, we 
have grown these every year without any direct application of dung, but 
on land dunged for the preceding crop, except as regards the plots which 
on every section are permanently left without stable manure. Our results 
are shown in the tables on the opposite page. 

The plot heavily dunged the year before, has, on the whole, done 
best ; but the plots lightly dunged the year before, and specially manured 
for the artichokes with phosphates, potash salts and a light dressing of 
nitrate of soda, have produced good results. When even a light dressing 



65 

JERUSALEM ARTICHOKES. 


PLOTS RECEIVING STABLE MANURE (FOR PREVIOUS CROP). 



, Average 

; annual oost of 

Average annual weight of 

1 tubers per acre, 

oots or 


chemical 

fertniserR. 

Eighteen 

seasons. 

Last thirteen 
seasons. 

50 loads {25 tons) Tiondon Dung 
{applied to ijrevious crop) . 

( ,e (?. 

tons 

13 

cwt. 

6 

tons 

14 

cwt. 

10 

25 loads (12| tons) London Dung 
{applied to previous crop) . 


11 

6 

12 

14 

25 loads Loudon Dung (io pre- 
viom crop), Phosphates, and 
2 cwt. Nitrate of Soda (no Potash 

Salts) J 

2 0 0 

1 

11 

11 

12 

4 

Do., do., with Potash Salts . 

2 10 0 

12 

15 

13 

12 

25 loads London Dung {to pre-" 
vious crop), Phosphates, andl 
4 cwt. Nitrate of Soda (no Ir’otash 
Salts) 

1 3 2 0 

11 

15 

12 

11 

Do., do., with Potash Salts . 

3 12 0 

12 

13 

13 

13 

25 loads London Dung (io pro-' 
vious crop), Phosphates, and 
6 cwt. Nitrate of Soda (no Potash 
Salts) 

1 4 4 0 



12 

16 

Do., do., with Potash Salts . 

4 14 0 



13 

16 


(’OMPAKISON OF PLOTS WITH AND WITHOUT PREVIOUS (iRESSINGS OF 
STABLE MANURE. 


Avei’aKe aHinial weight of roots or 


Manuring per acre. 

Average 
annual cost of 

tubers per acre. 

chemical 

fertilisers. 

First five 
seasons 
(1 894-1898). 

Last thirteen 
seasons. 

50 loads (25 tons) London Dung 
{applied to previous crop) . 

r If. fi. 

tons 

10 

cwt:. 

2 

tons cwt, 

14 10 

25 loads (12| tons) LSndon Dung 
{applied to previous crop) . 

— 

1 ^ 

12 

12 14 

25 loads London Dung {to pre-' 
vious crop), Phosphates, Potash 
Salts, and 2 cwt. Nitrate ofi 
Soda 

j 2 10 0 

10 

1 

10 

13 12 

No Dung for many years; Phos-, 
phates (no Potash Salta), and 
4 cwt. Nitrate of Soda J 

j 3 2 0 

7 

10 

- 

•Do., do., with Potash Salts , 

3 12 0 

9 

18 

* - 

No Dung for many years ; Phos- j 
phates (no Potash Salts), and 

! 5 6 0 


_ 

9 1 


8 ewt. Nitrate of Soda 
Do., do., with Potash Salta . 


5 16 0 


11 17 
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of dung has been applied for the previous crop, no advantage seems to have 
been derived from increasing the nitrate of sod<a beyond 2 cwt. per acre. 

Even on continuously undunged ground, good crops can Ije raised by 
means of a liberal dressing of chemical fertilisers j but a smaller dressing 
of chemical fertilisers, on land lightly dunged for the preceding crop, 
appears to be more economical. 

Potash salts produced a marked effect on this crop. This is par- 
ticularly conspicuous on the continuously undunged plots, but is also 
noticeable in the results ol)tained on the recently dunged plots. 

RECOMMENDATION The results on the whole appear to indicate 
that, if the market gardener has been extrava- 
gant enough to use as much as 50 loads (or 25 
tons) of dung per aero for any other crop, and 
wishes subsequently to grow Jerusalem Arti- 
chokes, he had better plant them on tlie same 
ground without further manuring, since, on the whole, land thus manured 
has yielded with us better results than were obtained by direct manuring. 
It is true that in individual years an advantage has been shown by the 
plots lightly dunged during the previous year and subsequently treated 
with chemical fertilisers, but the increase was not sufficient to sub- 
stantially affect the average of years. It must again, however, be borne 
in mind that the result of our work on the whole is to indicate that heavy 
dunging of this kind ls, for most crops, wasteful, and that as a rule a 
lighter dressing of dung, supplemented by chemical fertilisers, is the best 
application. When land is farmed on this principle, it would appear that 
the most econoinical way of manuring Jerusalem Artichokes is to apply a 
dressing of phosphates (say 4 to 6 cwt. of superphosphate per acre), with 
1 cwt. per acre of sulphate of potash (or 4 cwt. of kainit), giving a top 
dressing of 2 cwt. of nitrate of soda per acre. The sulphate of potash or 
kainit should not be omitted. 

CARROTS. 

Our custom in manuring Carrots also has been to apply no dung directly 
to the crop, but to grow the carrots in succession to a crop that 
has been already dunged. This is in accord with the most generally 
recognised practice among growers. The question, therefore, which we 
have set ourselves to answer, is mainly whether, when carrots are grown 
after a dunged crop, but without receiving dung themselves, it is or is 
net economical to treat them with chemical fertilisers, and if so what are 
the best dressings to use ? 


as to 

Manuring of 

JERUSALEM 

ARTICHOKES. 



67 


We have also each year included plots from which (lunj^^ has been 
continuously withheld, chemical fertilisers only being applied. 

Altogether we have grown fourteen crops of Carrots, the variety 
usually being of the “stump-rooted'’ or “intermediate” type. The 
following tables show the results. 


CARROTS. 

PLOTS RECniVTNG STABLE \fAl!fUEE (FOE PEEVIOUS CHOP). 


Aiiuiml iiiaiuu'Liig pur auru. 

Average 
annual cost of 
chemical fer- 
tilisers per acre. ‘ 

Average annual weight of carrots 
per acre. 

Fourteen Last eleven 

seasons. seasons. 

50 loads (25 tous) London Dung 
{applied to previous crop) . 

£ i'. (.(. 

Lous cwl. 

14 14 

tons cwt. 

14 17 

25 loads (12^ tons) London Dung 
{applied to previous crop) . 

— 

12 1 

11 16 

25 loads London Dung (io previous) 
crop). Phosphates (no Potash 1 
Salts), and 2 cwt. Nitrate of Soda) 

2 0 0 

11 19 

10 18 

Do., do., with Potash Salts . 

2 10 0 

14 2 

12 18 

35 loads London Dung {to previous i 
crop), Phosphates (no Potashl 
Salts), and 4 cwt. Nitrate of Soda) 

3 2 0 

13 1 

12 2 

Do., do., with Potash Salts . 

3 12 0 

14 2 

13 2 

35 loads London Dung {to pmvious) 
crop), Phosphates (no Potash) 
Salts), and 6 cwt. Nitrate of Soda) 

4 4 0 

- 

13 4 

Do., do,, with Potash Salts . 

4 14 0 


13 15 

COilPAEIBON OF PLOTS WITH AN'D WITHOUT 
STABLE MANURE. 

PREVIOUS DRESSINGS OF 


Average 
annual cost of 
chemical fer- 
tilisers per acre. 

■Average annual weight of carrots 
per acre. 

Annual manuring per acre. 

First three 
seasons. 

Last eleven 
seasons 

50 loads (25 tons) London Dung 
{applied to previous crop) . 

I £ s. d. 

tons cwt. 

14 13 

tons cwt, 

14 17 

35 loads (12^ tons) London Dung 
{applied to previous crop) . 

\ 

1 

13 5 

11 16 

?/<? Dwngi for many years; Phos- 
phates (no Potash Salts), and 
4 cwt. Nitrate of Soda 

3 2 0 

11 9 

- 

Do., do., with Potash Salts . 

1 3 12 0 

16 9 

__ 

iVb Duyig for mmy years ; Phos- 
phates (no Potash Salts), and 
8 cwt. Nitrate of Soda 1 

i 5 6 0 


7 2 

Do., do., with Potash Salts . 

1 5 16 0 

— 

11 2 

. 
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Probably the first point that will strike the reader is the marked 
itiUnence of potash on tliis crop. This is extraordinarily noticeable in 
the results obtained on the continuously undunged land, especially on 
the average of the last eleven seasons, but it is also nmrked on the various 
plots to which dung has been applied regularly. As the result of these 
experiments, carrots must be noted as among the crops which are unable 
to obtain a sufficiency of potash under circumstances in wlilch plants of 
the cabbage tribe are able to take up almost as inuo}i potash as they need 
without artificial assistance. 

In the earlier years of our experiments we found that the residue of 
even .so heavy a dunging as fifty loads of stable manure per acre, applied 
to the previous crop, was insufficient hj grow a full crop of carrots, In 
more recent years, however, on the plots which had been frequently 
di'essed to this heavy extent, the crop has done very well. Where only 
lialf this quantity of dung has been used for the previous crop, the residue 
has been insufficient to grow full crops, but the application of p]io,sphates, 
potash salts, and nitrate of soda, has aiiswemi well. In most sea.sons 2 
cwt, per acre of nitrate appears to be sufficient, though occasionally 
heavier dressings have produced better results. In seasons in which the 
weather is favourable for the early growth of the plant, excellent crops of 
carrots can be I'aised by the use of chemical fertilisers alone, even on land 
that has not been dunged for a number of years ; but in dry seasons the 
results are not so good as on land that has been dunged the previoirs year. 

RECOMMENDATION If there happens to be on the farm a field 
as to to which tlie grower has in the previou.s year 

Manuring of given a dressing of .stable manure amounting 

CARROTS. to 50 loads, or 25 tons per acre, such land will 

probably produce a full crop of carrots without 
any additional manuring, provided that the soil be not of a too hot, open, 
or gravelly character. On land tliat has been only moderately dunged 
for the preceding crop, carrot-s may Vie grown satisfactorily without any 
further dressing of dung, if they receive a dressing of- phosphates (say i 
to 6 cwt. of siipei'phosphate, or 8 cwt, of basic slag per acre), with 1 cwt. 
of sulphate of potash, or 4- cwt. of kainit per acre, and a dressing of nitrate 
of soda. The phosphates and potash salts should be w'ell incorporated 
with the soil before sowing. At about the time of hoeing out, 2 cwt. of 
nitrate of soda per acre may be sown as a top dressing between the rows. 
In some seasons, especially on light soil and following a wet winter, a 
further top dressing of 2 cwt. of nitrate of soda per acre may be given 
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with advantage a mouth later, Potash salts should on no account be 
omitted from the initial dressing. 

PARSNIPS. 

Pausnips, which, both botanical ly and as to their manner of growth, 
are closely allied to carrots, have been grown on tlie same principle, 
namely, without any direct application of stable manure, but following 
a (;rop to which svmh manure has been applied- -there l)eing iiududed, 
however, plots which have previously had no dung. The results are set 
out in the tables on the next page. 

Tire Parsnip resembles the carrot in regard to its inability to obtain 
from the ground, or from mtxleratc dressings of dung, sufficient potash 
for its healthy gl'o^vbh— differing, like the carrot, markedly in this 
respect from plants of the cabbage kind. The effect of an insufficient 
supply of potash is most evident in the case of the plots which are 
continuously without stable manure. In later years, on these plots, 
the giving or withholding of potash salts, even when other fertilisers arc 
liberally supplied, has meant the doubling or halving of the crop. The 
effect of giving or withholding potash salts on the plots that regularly 
or intermittently received dung is less, but is nevertlieless well marked 
throughout the series. 

Whether wo have regard to the ^vhole term of years, or to the 
average of tlie last twelve seasons — under which two periods the results 
are grouped it will be seen that on the average a very good crop lias 
been grown from the residue of a double dressing of dung (50 loads or 
2-5 tons per aero) applied to the previous crop. This, however, is only 
on the average. There have been many seasons in which the crop 
following tlie heavy dressing of dung has been well beaten by one or 
other of the plots on which the parsnips followed a light di-essing of dung, 
supplemeMted by tJie direct application of chemical fertilisers. 

As far as regards the nitrogenous dressing, if phosphates and potasii 
salts are used for the parsnip.? (following a light dressing of dung applied 
for the previous crop), there has been, on the average, no advantage in 
giving a larger dressing than is represented by 2 cwt. per acre of nitrate 
of soda. In individual seasons a larger quantity of nitrate has some- 
times proved useful, but we think that 2 cwt. per acre will generally 
ensure a good crop. 

Quite good crops have in some seasons been grown on the continuously 
undunged land by the use of phosphates, potash salts, and nitrate of soda 
in combination ; but on the average these plots have been considerably 



70 


lower in yield than the plots to which a light dressing of dung has 
been applied during the previous year. In fact, the results throughout 
are very similar to those winch we have obtained with carrots. 


PARSNIPS. 

PLOTS RECEIVING STABLE .MANURE (FOR PREVIOUS CROP). 


Aiiiiiial imiJinriny per iKjre. 

Average 
annual cost of 
chenoLcal fer- 
tilisers per acre. 

Average annual weight of parsnips 
per aero. 

r 

Sixteen luast twelve 

seasons. seasons. 

50 loads (25 tons) London Dung 
{applied to precious crop) , 

T s. <1. 

tons 

12 

cwt. 

18 

tons 

13 

cwt. 

11 

25 loads (12^ tons) London Dung 
{applied to previous crop] . 

— 

g 

16 

9 

11 

25 loads London Dung [to previous) 
crop). Phosphates (no Potash! 
Baits), and 2 cwt. Nitrate of 
Soda J 

3 0 0 

11 

1 

10 

16 

Do., do., with Potash Salts . 

1 2 10 0 

12 

18 

13 

2 

25 loads London Dung [to previous] 
crop), Phosphates (no Potash 1 
Salts), and 4 cwt. Nitrate oil 
Soda ) 

3 2 0 

11 

5 

11 

1 

Do., do., with Potash Salts . 

3 12 0 

12 

12 

: 13 

13 

25 loads London Duu^ (fo 
crop), Phosphates (no Potash | 
Salts), and 6 cwt. Nitrate of| 
Soda ) 

4 4 0 

- 

- 

12 

1 

Do., do., with Potash Salts . 

4 14 0 

- 

- 

13 

14 


OOilPARISON OF PLOTS WITH AND WITHOUT PREVIOUS DRESSINGS OF STABLE MANURE. 


Annual inanui’ing per acre. 

Average 
annual cost of 

; Aveiuge annual weight of parsnips 
per acre, 


tilisers per acre. 

First four 

1 seasons. 

Last twelve 
seasons. 

50 loads (25 tons) London Dung 
{appUed to previous crop) . 

.C g. tl 

tons cwt. 

10 18 

tons cwt. 

13 11 

25 loads (12| tons) London Dung 
[applied to pre vious crop) . 


; 9 3 

, 9 11 

No Dung for many years ; Phos-l 
phates (no Potash Salts), and! 

3 2 0 

7 10 


4 cwt. Nitrate of Soda | 

Do., do., with Potash Salts . 

3 12 0 

8 11 


No Dung for viany years ; Phos- 1 
phates (no Potash Salts),' and! 

5 6 0 


5 11 

8 cwt. Nitrate of Soda | 

Do., do., with Potash Salts . 

5 16 0 


9 12 
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If there happens to be a field which has RECOMMENDATION 
received the extravagant quantity of 50 loads, as to 
or 25 tons, of dung per acre during the preced- Manuring of 
ing year, such land will probably produce a full PARSNIPS, 
crop of parsnips without further manuring, 

always provided that the soil bo not of a too open or gravelly character, 
in which case the residual value of the dung may very well have 
diminished in such ratio as to be incompatible with the growth of 
another crop without additional aid. On land that has received a 
moderate dressing of stable manure for the preceding crop, parsnips can 
be .satisfactorily grown without any further dressing of dung, if they 
receive a dressing of phosphates (say, t to 6 cwt. of superphosphate or 
8 cwt. of basic slag per acre), together with 1 cwt. of sulphate of potash 
(or 4 cwt. of kainit) per aero, and a dressing of nitrate of scxla. Tlie 
phosphates and potash salts should, as in the ca.se of carrots, be well 
mixed into the soil before sowing. At the time of thinning out, 2 cwt. 
of nitrate of soda per acre should be sown as a top-dre,ssing between the 
rows. Following a wet winter, which drains the soil of its natural 
nitrates, or on .soils that are naturally light and open, a further top- 
{Iressing of 2 cwt. of nitrate of soda per acre may he advantageously 
given a month later, but as to the desirability of this the grower will be 
guided by the growth and vigour of the plants at this stage. 

If good results are to be obtained from the phosphates and nitrate 
of soda, or whatever nitrogenous manure luay be used, it is essential that 
potash salts should bo included in the dressing for this crop. 

CELERY- 

Our soil, as we have observed in earlier reports, is anything but an 
ideal soil for celery growing. Celery likes a loose, friable, sandy soil — 
a soil essentially in “garden” condition. For the first five years, how- 
ever, wo grew a crop of celery each year on the same plan as our other 
vegetables, the only difference being that the chemical fertilisers were 
sown in the trenches in which the celery was placed instead of being 
.spread broadcast. The dry weather experienced during those early 
seasons aggravated the natural unkindness of the soil towards a crop 
like celery, and the plants were mostly small, tlieir average weight being 
in the beat season less than 20 oz. per head on the best plots. The crop 
was nevertheless every year marketable, and the results, as far as they 
went, were of interest, indicating that under the conditions of growth 
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liie lighter dressing of dung (25 loads, or 1.2 to 13 tons per acre), aided 
by phosphates and a free dressing of nitrate of soda, gave better results 
than were obtained by the use of 50 loads (25 tons) of dung per acre 
without chemical fertilisers. 

It was evident, however, that in dry weather more stable manure 
must be used to en.su re a good crop. Accordingly we decided to treat 
this crop more liberally in the way of dung, and for the last thirteen years 
we have doubled the dressings, the heavily dunged plot having every year 
received stable manure at the rate of 100 loads (50 tons) per acre, while 
the “ lightly ” dunged plots have received 50 loads (25 tons) per acre per 
annum, with or without artificial help as the case may be. 

We have also kept up the growth of the crop on the continuously iin- 
dunged plots, giving them, however, a larger allowance of nitrate of soda. 

The results obtained during the last thirteen seasons are as follo\vs : — 


CELERY. 

PLOTS RRCElVTWi STABLE MANURE. 


Annual manuring per acre. 

Average aiinu.-il cost 
of 

manure jiei' acre. 

Average weight per 
plant. 

Thirteen sesisona 
(1899-1911). 

100 loads (50 tons) London Dung . 

B g. 

20 0 

d. 

0 

ozs. 

365 

50 loads (25 tons) London Dung 

10 0 

0 

32-2 

50 loads London Dung, Phosphates 
(no Potash Salts), and 2 cwt. Nitrate 
of Soda ' 

12 0 

0 

34-2 

Do., do., with Potash Salts . 

12 10 

0 

34-7 

50 loads London Dung, Phosphates 
(no Potash Salts), and 4 cwt. Nitrate' 
of Soda 1 

13 2 

0 

32-8 

Do., do., with Potash Salts . 

13 12 

0 

337 

50 loads London Dung, Phosphates j 
(no Potash Salts), and 6 cwt. Nitrate 
of Soda j 

1 14 4 

1 , 

0 

32-8 

Do., do., with Potash Salts . 

14 14 

0 

337 

No Dung; Phosphates (no Potash Salts), 1 
and 8 cwt. Nitrate of Soda J 

1 5 6 

0 

15T 

Do., do., with Potash Salts . 

5 16 

0 

25-9 


It will be ‘seen that the weight of the plants grown on. the plot which 
has been kept continuously without dung is much below that of the 
[dants grown on the other- plots, and we may dismiss this mode of growing 
as unsatisfactory. 
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The best plot of all has been the plot to which the inordinately large 
quantity of 50 tons of stable manure per acre has been annually applied. 
When half this (piantity of stable manure (25 tons per aero) has been 
given, the average weight per plant is considerably less. 

The addition to the lighter dre.ssmg of dung of phosphates, potash 
salts and 2 ewt. of nitrate of soda per acre has produced a distinct 
improverjient in weight, but no advantage has been obtained by in- 
creasing the ]iitrate .beyond 2 cwt. per acre when the quantit/y of dung 
used has been 25 ions per acre. Tn the earlier seasons, however, when 
wc used half this quantity of dung, 4 cwt. of nitrate of .soda per acre gave 
better results than 2 cwt. 

If the results are viewed from the economical standpoint, it would 
seem that the increase in weight obtained on the very heavily dunged 
plot, as compared with that obtained on the more moderately dunged 
plots, is incommensurate with the very great cost of thei extra dung j 
while, on the other hand, it may be asked whether the increase in weight 
obtained by the use of the chemical fertilisers on the less heavily dunged 
plots has in itself been worth the cost and trouble of dressing. Here, 
however, T'cgard must be had to the question of quality as well as that of 
weight, and we have, as in the case of many other of our crop.s, observed 
that the plants raised by the use of a mixture of dung and chemical 
fertilisers have been crisper and more tender than those grown with dun"^ 
alone. The nitrate of soda, although it has produced rut great effect upon 
the weight of the crop, appears Ut render the growth more rapid and to 
diminish the strength and toughness of the fibre- vascular bundles in the 
leaf-stalks, developing rather the growth of soft oi' pareuchymatou.s 
tissue. 

As has been already explained, our soil is RECOMMENDATION 
not what may be regarded fis a celery soil, and as to 
we are therefore diffident about generalising too Manuring of 

lai-gely from the mere results obtained in our CELERY, 
experimental field. It appears to be clear, 

liowever, that celery, except ]^)erhaps on soils particularly well adapted to 
its cultivation, cannot be grown successfully without the use of much 
larger <iuantities of dung or stable manure than arc necassary for 
other crops, and the quantity used, even when reinforced by chemical 
fertilisers, may well go as far as 50 small loads, or 25 tons, per acre. 
This should be placed in the trenches, together with a dressing of 
phosphatic manure — say about 4 to 6 cwt. of superphosphate per acre. 
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Ou soilB, however, that arc poor in lime, it woiihl probably be better to 
use, in preference to superphosphate, a like (juantity of vitriolised bones, 
t)r a mixture of 3 cwt. of superphosphate witli an equal weight of fine 
bone meal. The crop during its growth should be tOp-dres.setl with 2 cwt. 
per acre of nitrate of soda. On soils physically favourable to the growth 
of celery it is possible that this top dressing may advantageously be 
increased to 4 cwt. of nitrate of soda per acre, although in our own field 
2 cwt. has usually been sullicient. 

It Ls to l>e Tujted that, even if the concentrated fertilisers rlo not 
largely increase the weiglit of the plants, they will tend to improve the 
quality of the celery, by making it more crisp and tender than that 
grown by the use of stable manure alone. 


SPINACH (SUMMER). 

Summer Spinach is a crop the growth of which is much dependent upon a 
sutlicieiit rainfall at a critical tiine, and on this account our crop has in 
several years failed, Nvhile other years it has been small. On the other 
hand, in favourable seasons, ^ve have grown excellent crops. The average 
results which wc have obtained over ten seasons are shown in the tables 
on p. 77. 

It should he mtuitkmed that, both as regards summer and winter 
spinach, wo have not gathered the crops leaf by leaf as they would be 
gathered in ordinary market gardening, but have eat;]i year allowed the 
crop to stand undisturbed until it has just reached the flowering stage, 
when we cut and weigher! the entire crop of gi'een stuff. Although the 
weights per acre thus obtained arc probably not the same as those that 
would be obtained by plucking the leaves singly during the life of the 
plant, they arc probably equally good for purpo.ses of «;omparison. 

Eegarding first the upper table, we see that, althoiigli the lieavy 
dressing of dung has very much bettered the yield of the light dressing, 
it has been insufficient to produce a full crop. Much the best crops have 
been grown by using, in addition to a light dressing of dung, a dressing of 
phosphates, with a liberal application of nitrate of soda. 

The results given in the lower table show that, by the free use of 
chemical fertilisers without dung, we have been able to grow a heavier 
crop than by the use of dung alone; but we would not recommend this 
mode of growing, except, perhaps, on ground that has been recently 
dunged for other crops, in which case it should give satisfactory results. 

Except on the continuously undunged plots, potash salts have on the 
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SUMMER SPINACH. 

PLO'ra kecetvino stable manure 



Average annual 

Average annual yield of spinach 
per acre. 

Annual nunurinK per aeru. 

cost of manure 




per acre. 

Ten 

seasons. 

Last six 
seasons. 


& X. ll. 

tons cwt. 

ton.s cwt. 

50 loads {25 tons) London Dung . 

10 0 0 

6 1 

7 10 

25 loads (12i tons) London Dung , 

5 0 0 

4 16 

5 10 

25 loads London Dung, Phos-| 


6 14 


phatcs (no Potash Salts), and| 

o 

o 

8 5 

2 cwt. Nitrate ol Soda ) 




Do., do., with Potash Salts . 

7 10 0 

7 3 

8 13 

25 loads London Dung, Pbos-j 


7 15 

9 10 

phates- (no Potash Salts), andi 

8 2 0 

4 cwt. Nitrate of Soda ] 




Do., do., with Potash Salts . 

8 12 0 

7 16 

9 14 

25 loads London Dung, Phos-j 

i 


i 10 6 

phatea (no Potash Salts), andi 

9 4 0 

— 

6 cwt. Nitrate of Soda ( 




Do., do., with Potash Salts . 

9 14 0 


1 10 7 

i 


COMPARISON 0¥ PLOTS WITH AND AVTJ'HOUT ST' ABLE MANURE, 



] 

Average anuual 
cost of manure 
per aeve. 

A verage CLiinual yield of spiuacli 
per acre.. 

Annual iiiauuniig per acre. 

First four 
seasons. 

Last six 
seasons. 

50 loads (25 tons) London Dung . 

& s. 

10 0 

d. 

0 

tons cwt. 

4 0 

tons cwt. 

7 10 

25 ioada (12^ tons) Loudon Dung 

5 0 

0 

3 15 

5 10 

25 loads London Dung, Phos-| 
phates, and 4 cwt. Nitrate of) 
Soda J 

8 2 

0 

6 2 

9 10 

25 loads London Dung, Phos-i 
phates, and 6 cwt. Nitr.ate of) 
Soda ) 

9 4 

0 

- 

10 6 

No D^tng ; Phosphates (no Potash 1 
Salts), and 4 _ cwt. Nitrate of) 
Soda ) 

3 2 

0 

3 2 

-- 

Do., do,, with Potash Salts . 

3 12 

0 

3 11 

— 

No Dunq; Phosphates (no Potash 1 
Salts),' and 8 cwt. Nitrate of| 
Soda ) 

5 6 

0 

- 

5 15 


Do., do,, with Potash Salts . 


5 16 0 


8 5 
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average produced little effect on our yield of Summer Spinach, although 
there have been seasons which liave afforded exceptions in the case of 
individual plots. 

RECOMMENDATION We recominend a light dressing of dung 
as to {-*’> loaxls, or 12 to 13 tons, per acre), with 

Manuring of iVom 4 to 6 cwt. of superphosphate per acre, 

SUMMER SPINACH, well incorporated with the soil before sowing. 

Nitrate of soda should tten be given in suc- 
cessive top dressings of 2 cwt. pci’ acre, the total quantity of nitrate being 
from 4 to G cwt. per acre, according to the season and the growth of 
the crop. 

On land that lias been well dungod for a preceding crop, Bummer 
Spinach can be grown without any further application of dung, but 1 cwt. 
of sulphate of potash (or 4 cwt. of kainit) per acre should in that case he 
worked into the ground with the superphosphate some little time before 
sowing. In districts wliere the average rainfall is small, however, it is 
safer to combine the use of dung with that of chemical fertilisers. 


WINTER SPINACH. 

In our earlier seasons we grew Winter Bpinach as a “ catch crop ” after 
summer spinach, without further manuring, and showed that it was 
(lossiblc to gi’ow a good crop in this way. Latterly, however, we have 
grown winter spinach as a main crop, applying manure to it direct, with 
the rc.sult that our crops have been ^'ery much larger. The average results 
of six crops grown in this way, in 11105, 1907, 1908, 1909, 1910, and 1911, 
are shown in tlie table on p. 79. 

It will be seen that heavy dunging has given a much better result 
than light dunging, but the results even of the heavy dunging have been 
poor compared with those obtained by the use of a light dressing of dung 
supplemented by chemical fertilisers. This crop is evidently very re- 
sponsive to nitrogenous manure, the most successful plot being that 
receiving 6 cwt. of nitrate of soda per acre, which has yielded 5 tons 
more per acre than either of the plots receiving smaller dressings of 
nitrate. 

Cheimica] fertilisers without any dung at all have produced better 
results than heavy dunging without their aid, but the yield has been 
far behind that obtained when dung and a liberal dressing of chemical 
fertilisers were used togetlier, 
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WINTER SPINACH. 


.Vtimwl iiuaiuirim* per aeru. 

' Average antnial 
cost of 

j niatiure per acre. 

Avera|,'6 annual yield 
ol winter spinach 
pftr acre. 

Six seasons. 

50 loads (25 tons) London Lung 

^ .e Si. d. 

10 0 0 

tons 

27 

cwt. 

11 

26 loads (12^ tons) London Dung , 

' 5 0 0 

20 

19 

25 loads London Dung, Phosphates ) 
(no Potash Salts), and 2 cwt. Nitrate 
of Soda 1 

7 0 0 

1 

28 

6 

Do., do., with Potash Salts 

^ 7 10 0 

28 

5 

25 loads London Dung, Phosphates i 
(no Potash Salts), and 4 cwt. Nitrate 
of Soda 1 

li 

8 2 0 

l! 

30 

18 

Do., do., with Potash Salts 

! 8 12 0 

30 

13 

25 loads London Dung, Phosphates | 
(no Potash Salts), and 6 cwt. Nitrate 
of Soda * ' 

j| 9 4 0 

34 

6 

Do., do., .with Potash Salts . 

9 14 0 

34 

10 

No Duutj ; Phosphates (no Potash Salts),' 
and 8 cwt. Nitrate of Soda 

5 6 0 

25 

4 

Do., do., with Potash Salts 

5 16 0 

28 

11 


PotaBh salts havo produced a marked effect on the plots whiclt are 
continuously kept without dung, but in the presence of dung their use 
has not inci'eased the crop. This agrees with uuv experience in regard to 
summer spinach. 

It is best to dung the ground for winter RECOMMENDATION 
spinach at th^ rate of about 25 loads (12 to 13 as to 

tons) of stable manure per acre, giving at the Manuring of 

same time— either before the crop is sown or WINTER SPINACH, 
during the preparation of the seed bed — a dress- 
ing of 4 to 6 cwt. per acre of superphosphate, or, on soils poor in lime, 6 to 
'8 cwt. of basic slag or its equivalent in other phosphatic manures. In the 
early spring the crop should be top-dressed with (J cwt. of nitrate of soda 
per acre, given in successive dressings 6f 2 cwt. per acre at intervals of 
about a fortnight. If it is not convenient to apply i\> special dressing of 
dung, the crop may be grown* with chemical fertilisers only, following a 
crop that has been dunged. In this case 1 cwt. of sulphate of potash or 
4 cwt. of kainit per acre may be applied at the same time as the phosphatic 
manure, especially on light soils. 
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BEETROOTS. 

Wk have grown sixteen erops of Beetroots, tJie results from which are 
embodied in the following tables 


PLOTS REOEIVIXO , STAPLE MANURE 



Avuvage aimiui 

Average annual yield ot beetroots 
per aere. 


1 ) 01 ' aere. 

Sixteen 

seasons. 

Last thirteen 
seasons. 

.50 loads (‘i5 tons) London Dung . 

10 0 

(L 

0 

tons 

13 

ewt. 

19 

tons 

12 

cwt. 

6 

‘A5 loads (12^ tons) Tjondon Dung . 

5 0 

0 

11 

3 

10 

12 

25 loads London Dung, Phos- 
phates (no Potash Salts), and 
Si cwt. Nitrate of Soda 

7 0 

0 

11 

9 

10 

15 

Do., do., with Potash Salts . 

! 7 10 

0 

12 

1 

11 

12 

25 loads London Dung. Pbos - 1 
phates (no Potash Salts), and 
4 cwt, Nitrate of Soda 

8 3 

0 

12 

3 

11 

3 

Do,, do,, with Potash Salts . 

8 13 

0 

11 

10 

10 

11 

2.5 loads London Dung, Phos- 
phates (no Potash Salts), and 
h cwt. Nitrate of Soda 

! 9 4 

P 

0 


- 

! 13 

9 

Do., do., with Potash Salts . 

9 14 

0 


- 

I 11 

6 


COMPAiMSON OP PLOTS M'ITH AND MTTHOUT STABLE MANUKE. 



i Average aiuiual 

A^'erage annual yield of beetjuots 
per acre. 


^ per CUM 

e. 

First three 
seasons. 

Last thirteen 
seasons. 

50 loads (25 tons) London Dung . 

£ #. 

10 0 

d. 

0 

tons cwt. 

15 11 

tOIJK 

12 

cwt. 

6 

2.5 loads (12^ tons) London Dung . 

5 0 

0 

13 11 

10 

12 

25 loads London Dung, PhoB-j 
phates (no Potash Salts), and 
2 cwt. Nitrate of Soda J 

1 

> 7 0 

1 

0 

14 11 

1 

16 

Do., do., and4 cwt. Nitrate of Soda 

8 2 

0 

16 5 

! 11 

2 

Do,, do,, and 0 cwt. Nitrate of Soda 

9 4 

0 


' 12 

9 

No Dung ; Phosphates (no Potasii j 
Salts) and 4 cwt. Nitrate of 
Soda j 

! 3 3 

h 

0 

11 5 

- 


Do., do., with Potash Salts , 

3 12 

0 

13 16 



No Dung ; Phosphates (no Potash! 
Salts) and 8 cwt, Nitrate of 
Soda J 

I 5 6 

0 

- 

6 

18 

Do., do., with Potash Salts . 

j 5 16 

0 

- 

10 

17 






BEETROOTS. 




BHETROOTS. 



25 tons London Dung 12^ tons London Dung, 

10 cwt. Basic Slag, 

(cost £10 per acre). 1 cwt. Sulphate of Potash, 

4 cwt. ZSTitrate of Soda 
(cost £S 15s. per acre). 
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The heaviefit crop has been most frequently produced by the heavy 
dressing of dung, and, but for its cost, we should regard this mode of 
growing as preferable for beetroots on our soil. Substantially the same 
results, however, were obtained, on an average of sixteen seasons, by 
the use of the lighter aressing of dung supplemented by a dressing of 
phosphatic manure and from 2 to 4 cwt. of nitrate of soda per acre. 
During the last thirteen years we have obtained better results by 
increasing the nitrate to 6 cwt. per acre, but on the whole wc should not 
recommend so heavj* a dressing. 

On reference to the lower table it will bo seen that very fair cinps of 
beetroots can be grown without the use of dung, but in this case it is 
very essential tliat a dressing of potash salts should he included in the 
fertilisers used, although no special application of potash sjilts appears to 
he necessary, on our land, in the case of the plots to which a moderate 
quantity of dung is regularly applied. Our beetroot crop grown on 
continuously undunged land without potash salts has often been scarcely 
worth gathering, despite the liberal application of phosphates and nitrate 
of soda. 

Although, however, by the use of a complete chemical dressing with- 
out dung we are usually able to gi'ow fair cro])s of beetroots, we do not 
recoinraend this plan, for there is much more chance of getting a good 
regular plant in the presence of dung than in its absence, especially if the 
spring happens to be a dry one. 

Beetroots should g et a light d r essing (abou t RECOMMENDATION 
25 loads or 12 to 1.3 tong per acre) of stable as to 

manure, with from 4 to G cwt. per acre of super- Manuring of 

phosphate, or an e<)[uivalent quantity of l)asic BEETROOTS, 
slag, etc. On light soils 1 cwt. of sulphate of 

p()tash or 4 cwt. of kainit per acre may he added, but on most heavy land 
this will probably be superfluous in the presence of dung. A top dressing 
of 2 cwt. of nitrate of swia per acre should l^e given shortly after the plant 
is up, and a further dressing of 2 cwt. per acre may be given at discretion, 
according to the appearance of the plant, about a fortnight after singling 
out. In some seasons a good crop may be expected on land dnnged for 
the previous crop, without any further application of stable manure, by 
the use of a dressing of 6 cwt. of superphosphate per acre (or its equiva- 
lent), 1 cwt. of sulphate of potash (or 4 cwt, <.>f kainit), and from 4 tn 
6 cwt. of nitrate of soda per acre. Tlie phosphatic manure and potash 
salts should be well mixed with the soil during the preparation of the seed 
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l)e(l, or earlier, and tlie nitrate of soda given in two top dressings. On 
light soils, however, tlic application of a moderate quantity of dung 
is desirable. 

RHUBARB. 

We have from time to time made several plantations of Rhubarb, of 
both large or coarse and smaller or line va,rietie.s. The lai'ge variety 
which we have grown is the well-known “ Victoria Rhubarb. Of small 
varieties we at first grew three, namely, “ Royal Albert,” “ Paragon,” and 
“Johnson’s 8t. Martin”; but we had a good deal* of trouble througli 
plants of the latter varieties dying off in the winter and needing to be 
replaced, and latterly wc have grown “ Royal Albert,” as having proved 
the most hardy on our soil. 

LARGE VARIETY (“VICTORIA”). 

The average results which we have obtained over eleven seasons with 
the large or coarse variety are sliown in the tables on p. 87. 

It will be seen that loads per acre of town dung has }>i'oved to be 
an insufficient dressing, while the doubling of this quantity of dung 
has produced a large increase, both in the number of sticks pulled and 
in the gross weight. It will be seen, however, that on the average of 
eleven seasons quite as good a result has been obtained from the smallei* 
dressing of dung supplemented by dressings of phosphates, potash .salts 
and 4 cwt. of nitrate of soda per acre. During the last seven seasons the 
crops on the average liave been greater, owing to more favonrable 
weather ; but hero also a light dressing of dung, accompanied by a 
chemical dre.ssiiig including 4 cwt, of nitrate of soda per acre, has done 
nearly a.s well as the heavy dressing of dung, while this latter plot 
has been well beaten when the dressing of nitrate ha.s been increa-sed to 
6 cwt, per acre. 

The general efi’ect of the dressing.s can perhap.s b{i better gathered 
from the following short table : - 


RHUBARB-LARGE VARIETY (“VICTORIA”). 


Manure anmiHlly applied in addition to 

2.1 loads Ixjndon Dung per acre, 

Average auiuial 
cost nf extra 
manure per acre. 

Average annual INCREASE in yield 
ot rhubarb per acre, over and above 
that obtained by the nsc of 

25 loads London Dung per acre. 

Last seven seasons. 

25 extra loads Dung (50 in all) , 

Ji «. d, 

S 0 0 

Sticks, 

36,010 

tons cwt, 

18 13 

Phosphates, Potash Salts, and 1 
4 cWt. Nitrate of Soda j 

3 12 0 

34,170 

16 17 

Phosphates, Potash Salts, and i 
6 cwt. Nitrate of Soda j 

4 14 0 

43,730 

i i 

20 9 




VICTORIA RHUBARB. 



Crop, 49 tons 11 owt. per acre. 

Manured vidth 4 cwt. Superphosphate and 4 cwt. Nitrate of Soda per acre, costing 
£2 10s. per acre. No Dung rrsed. 
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RHUBARB-LARGE OR COARSE VARIETY (“VICTORIA”). 


PLOTe! HECElVINa STABLE 



Eleven seasons. 

Last seven seasons. 

Annual nmmu'itJK per acre. 

Average : 

cofetof : immperol 
T sticks or 

1)61 acre, ’gtalks pulled 
per aere. 

Average 
annual 
weight of 
crop per 
acre, 

Average 
annual 
imniber of 
sticks or 
stalks pulled 
per acre. 


Average 
annual 
weight of 
crop per 
acre. 

60 loads (25 tons) London 
Lung .... 

£ A. d. ' 

10 0 0 1 116,200 

tons cwt. 

50 13 

141,980 

tons cwt. 

57 8 

25 loads (12^ tons) LoSidon 
Dung . " . 

5 0 0 93,040^ 

34 9 

106,970 

38 15 

25 loads London Dung,' 
Phosphates (no Potash i 
Salts), and 2 cwt. Nitrate { 
of Soda ) 

7 0 0 100,400 

41 4 

107,760 

44 2 

Do,, do., with Potash Salts 

7 10 0 : 06,650 

36 11 

94,980 

35 18 

25 loads London Dung,| 
Phosphates (no Potash 1 
Salts), and 4 cwt.Nitratej 
of Soda J 

8 2 0 112,050 . 

43 6 

101,860 

i 

i 42 5 

Do., do,, with Potash Salts 

8 12 0 124,100 

50 4 

1 140,140 

1 55 12 

25 loads London Dimg,) 
Phosphates (no Potash 1 
Salts), and 6 cwt.Nitratej 
of Soda j 

9 4 0 - 

- 

I 139,080 

i 65 12 

Do., do., with Potash Salts 

9 14 0 - 

- 

i 149,700 

59 4 


COilPARISON OF PLOTS WITH AND WITHOITT STABLE ilANURE. 




1 First four seasons. ^ 

Last seven seasons. 

Annual niamiriiig pur acre. 

Ai eiagc I 

“I annual 

cost of . 
manure ! ^ 

I , stalks pulled; 

i per .acre. ' 

Average j 
annual ■ 
weight of ; 
crop per 
acre. 

Average 
annual . 
nuiuherol I 
sticks or ) 
stalks pulled ‘ 
per acre. 

Average 
aunnal 
weight of 
crop per 
ucuc. 

50 loads (25 tons) London 
Dung .... 

i £ i. 

'10 0 

d. , ; 

0 ; 97,310 i 

tuns cw't, 

38 15 

141,980 ! 

tfjDS cwt. 

57 8 ■ 

25 loads (12.^ tons) London 
Dung .... 

5 0 

0 70,440 1 

27 0 ! 

105,970 

1 

38 15 ' 

25 loads London Duug,l 
Phosphates, Potash! 

Salts, and 4 cwt. Nitrate! 
of Soda j 

1 

j 8 12 

1 1 

0 : 96,050 1 

i 

40 16 1 

140,140 ^ 

65 12 

25 loads London Dung,] 
Phosphates, Potash | 

Salts, and 6 cwt. Nitrate 
of Soda j 

9 14 

! ; 

0 

- 

149,700 ' 

59 4 

No Dung; Phosphates] 
(no Potash Salts), and 
4 cwt. Nitrate of Soda ) 

1 

. 3 2 

0 92,860 ; 

37 16 

: 


Do.,do,, with Potash Salts j 3 12 

0 94,640 

37 0 


— 

No Dtifig ; Phosphates I 
! (no Potash Salts), and 
8 cwt. Nitrate of Soda j 

^ 5 6 

0 ■ - j 

i i 

- 

129,700 

49 16 

Do., do., with Potash Salts 

I 5 16 

Oj - 1 

„ 

1 130,020 1 

51 1 
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Tui’iiiug to the lower table on page S7, it will be seen that, even in 
the absence of dung, the application of chemical fertilisers, including 
libei'al dressings of nitrate of soda, has also enabled us to raise heavy 
crops in the case of large T'hubarb, at a much smaller expense than by the 
use of dung. 

During tlie earlier seasons potash salts appeared to be of little use 
for large oi* coarse rhnbai'b, but in recent more pivdific seasons a 
substantial advantage appears to have been derived from the inclusion 
of potash salts in the drc&sing of chemical fertilisers, even in the presence 
of dung. 


SMALL RHUBARB. 

The tables on page 91 show our average results for the small or fine 
varieties of rhubarb. 

Here, again, there is a very great advantage in favour of lieavy as 
compared with light dunging, and on the whole heavy dunging lias pj'oved 
with us to be the best treatment for light or delicate varieties. The 
results obtained on the various plots have been, for reasons already 
referred to, much less regular tlian in the case of the large I’hubarb, and 
do not point to such clear conclusions. It will be evident from them, 
liowever, that good crops of small rhubarb can bo grown with a light 
dressing of dung, supplemented by chemical fertilisers ; but. it will also 
be seen that, difi'erently from the case of large rhubarb, satisfactory 
]-esult.s do not seem to be obtainable in the absence of dung, however 
liberal the chemical dressings may be. The recommendations which 
we are about to make for small rhubarb are based rather upon notes and 
observations in individual seasons than upon the average figures shown 
in the tables of results. 

We have here again to point out that economy of pr(}duction obtained 
by the proper use of chemical fertilisers is only one of the features 
brought out by our experiments. The quality of the rhubarb in the 
case of the heavy crops grown rapidly with the aid of chemical fertilisers, 
including a liberal quantity of nitrate of soda, is far better than in the 
case of the produce grown with dung alone. This superiority in quality 
consists mainly, as in the case of other vegetables, in a greater degree of 
tenderness due to a larger development of soft cellular tissue and a corr-e- 
sponding decrease in the proportion of tough vascular fibi'e— or at any rate 
in the toughness of the latter. The chemically dressed rhubarb, when 
examined raw, will be found to be more crisp and tender, and repeated 
trials show that it take less time to cook, and when cooked is more 



SPECIMEN GROWTH OF VICTORIA RHUBARB. 



(The scale shows inches). 

Crop 'pp-r acrp— Crop per acre— 

40 tons S owt. 30 tons 7^ cwt. 


Manure per acre— 
12^ tons London Dung, 
4 cwt. Nitrate of Soda, 
4 cwt. Superphosphate 

(cost £7 125. per acre). 


Mamm per acre— 

25 tons London Dung without 
chemical fertilisers 

(cost £10 per acre). 
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RHUBARB--SMALL OR FINE VARIETY (CHIEFLY 
“ROYAL ALBERT”). 


VLOTS RECEIVING STABLE MANURE. 


AJiJjual majtu['iiij 5 jioi' aci'e. 

Average 
annual ^ 
cost 
manure 
per acre. 

Seven seasons. 

Average 1 
annual ^ 

uumljerof “/Vflr 
stalks or 

sticks pullerl ‘Jere 
per acre. 

Last three seasons. 

Average i , 
anmial ■ 

nurnlier of annual 

stalks or 
sticks pulled 
per aei-e. ' • 



s. 

d. 


tons 

OU'l. 


tou.s 

cwt. 

50 loads (25 tons) London 










Onng . , . , 

|10 

0 

0 

139,800 

22 

19 

185,000 

27 

12 

25 loads (12^ tons) London 










Lung . . , , 

6 

0 

0 

95,300 

14 

19 

139,900 

18 

8 

25 loads London Lung,) 

I 









Phosphates (no Potash 
Salta), and 2 owt. Nitrate 

^ 7 

: 

0 

0 

108,100 

17 

8 

119,800 

18 

0 

of Soda j 










Do., do-jAvith Potash Salts 

1 7 

10 

0 

97,200 

17 

14 

91,700 

15 

15 

25 loads London Lung,) 










Phosphates (no Potash I 
Salts), and 4 cwt. Nitrate 

i S 

: 

2 

0 

108,600 

20 

0 

128,800 

18 

10 

of Soda J 










Do., do., with Potash Salta 

i 8 

12 

0 

i 123,200 ! 

21 

10 

1 162,200 

24 

7 

25 loads London Lung,) 










Phosphates (no Potash I 
Salts) , and 6 cwt. Nitrate 

9 

4 

0 

- 

- 

- 

166,300 

23 

18 

of Soda J 




j 






Do., do., with Potash Salts 

I 9 

14 

0 

- 

- 

- 

168,400 

] 27 

18 


COMPARISON OF PLOTS WITH AND AVITHOl^T STABLE MANURE. 


First four seasons; Last three seasons. 


1 

Auinial niaunring per acre. 

Average | 
annual | 
! coat uf ; 
: manure 
per acre, j 

Aveiuge j 
aiiiuiirl 1 
nimibcr of I 
stalks or ! 
sticks pulled 
per aci'e. 

Average 
annual 
weiglit of 
crop per 
acre. 

1 Average 1 
annual 
, number of ' 

: stalks or i 
'sticks pulled 
per acre. ; 

Average 
annual 
weight of 
crop per 
acre. 

50 loads (25 tons) London 
Lung .... 

.9, if, 

10 0 0 

105,875 

tons cwt. 

19 9 

: 185,000 1 

tons cwt. 

27 12 

25 loads (12^ tons) London 
Lung .... 

5 0 0 

61,900 

12 8 

' 139,900 1 

18 8 

25 . loads London Lung, a 
Phosphates, Potash 

Salts, and 4 cwt. Ni-i 
trate of Soda ] 

8 12 0 

93,950 1 

1 

19 9 

162,200 ; 

24 7 

25 loads London Lung, a 
Phosphates, Potash 

Salts, and 6 cwt. Ni-j 
trate of Soda ] 

9 14 0 



158,400 1 

27 18 

No Dung ; Phosphates j 
(no Potash Salts), and) 
4 cwt. Nitrate of Soda ) 

3 2 0 

66,575 

13 2 

- i 


Do., do., with Potash Salts 

3 12 0 

79,800 

12 17 


— 

No Dung ; Phosphates! 
(no Potash Salts), and) 
8. cwt. Nitrate of Soda j 

5 6 0 

- 


123,700 

; j 

18 18 

Do., do., with Potash Salta 

5 16 0 

. - 

- 

! 132,800 1 

17 3 
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pleasant tu eat, tbaii tlie rhubarb grown more slowly by the use of 
dung alone. 

RECOMMENDATION For small va,rieties a heavy dressing of 
as to stable manure (50 loads or 25 tons per acre) 

Manuring of ivil] give excellent results as regards quantity 

RHUBARB. of crop, but is expensive. Half tliis quantity 

(tliat is to say, 25 loads pr 12 to 13 tons per 
acre), witli 4 to 6 ewt. of superphosphate or its equivalent in basic slag, 
etc., 1 cwt. of sulphate of potash, and 4 cwt. of nitrate of soda per acre, 
may be relied upon to produce a good crop. 

In the case of large or coarse rhubarb we should nut recommend heavy 
dunging. A light dressing of dung (25 loads or 12 to 13 tons per acre) 
should be given annually, with 6 cwt. of superphosphate or 8 cwt. of basic 
slag (on soils poor in lime these may be given in alteiuiaie years), 1 cwt. of 
sulphate of potash or 4 cwt. of kainit, and 6 cwt. of nitrate of soda per 
acre. The nitrate may be divided into two dressings, the linst being put 
on when the plants appear above ground and the second a fortnight later. 

It should be observed that our experiments and recommendations as 
to rhubarb all relate to rhubarb grown for bulk, with a view to the sale 
of the leaf -stalk, s in a state of mature develupnicnt. We have not grown 
“ forced or early rhubarb. 


POTATOES. 

T'he potato-proflucing capacity of a soil probably depends more upon 
its mechanical condition than upon anything else, and the weight of the 
crop is more profoundly affected by variations in rainfall or sunsliine than 
in the case of almost any othei' crop witli whiclr the market grower has to 
do. In some seasons a very motlerate manuring suiKces for a heavy crop, 
while in other seasons even heavy manuring will not produce more than a 
moderate yield ; and very diverse conclusions may be drawn from practical 
trials on potato manuring, according to the season in which they happen 
to have been made. It is only from continuous experience in any given 
locality tliat sound conclusions can be drawn for general guidance. 

We have grown nearly every year* two crops of Potatoes, one early and 
one late. The early varieties were, from 1895 to 1898 “Windsor 
Castle,” from 1899 to 1901 “Webber’s White Beauty,” from 1902 to 
1905 “ Early Rose,” in 1906 and 1907 “Sir John Llewellyn,” in 1908 
“ Ninetyfold,” and in 1909, 1910 and 1911 “Early Rose,” For our late 
or main crop we grew in 1894 “ Beauty of Hebron,” in 1895 “ Magnum 



POTATOES (“ Up-to-date ’ 



12^ tons London Dung 12J tons London Dung, 

10 cwt. -Basic Slag, 

(cost £5 per acre), 1 cwt. Sulphate of Potash, 

2 ewt. Nitrate of Soda 
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Bonnm,” in 1896 “Imperator/’ in 1897 and 1898 “Magnum Bonum,” 
from 1899 to 1901 “ Up-to-date/’ in 1902 “ British Queen,” from 1903 to 
1905 “Up-to-date,” in 1906 “Duchess of Cornwall,” and from 1907 lx> 
1911 “ Up-to-fJate.” Our average results are -shown in the following 
table 


POTATOES. 


;v 

i Averajre annual 
i cost of manure 
per acre. 

1 

A vei’as,'e annual yield of potetoee 
per acre. 

j\nnual matiiirtng per aci-e, 

Early varietiea. 

Seventeen 

seasons 

( 1895 - 1911 ). 

Eate v.arieties. 

Eighteen 

seasons 

( 1894 - 1911 ). 

50 loads (25 tons) London Dnng . 

: £ X. ti 

: 10 0 0 

tons cwt. 

7 9 

tons cwt. 

11 3 

25 loads (12^ tons) London Dung 

5 0 0 

5 19 

9 3 

25 loads Loudon Dung, Phos- 
phates (no Potash Salts), and 
2 cwt. Nitrate of Soda ) 

7 0 0 

6 10 

9 17 

Do., do,, with Potash Salts , 

7 10 0 

6 15 

10 15 

25 loads London Dung, Phos-j 
phates (no Potash Salts), and 
4 cwt. Nitrate of Soda j 

1, 

8 2 0 

6 13 

10 3 

Do., do., with Potash Salts . 

8 12 0 

6 16 ^ 

11 9 

No Dmuj ; Phosphates (no Potash ] 
Salts) and Nitrate of Soda 
(4 cwt. till 1899, 8 cwt. since) j 

4 9 0 

3 7 

5 11 

Do,, do., with Potash Salts . 

4 19 0 

4 16 

7 8 


During the last twelve years a plot has also been included on whicli 
the chemical dressings given in addition to a light application of dung 
included as much as 6 cwt. of nitrate of soda per acre ; but on the whole 
no advantage has been obtained by the use of this increjisefl quantity 
of nitrate. 

- As far as the early varieties are concerned, the liest results iiave been 
obtained by the use of a heavy dressing of stable manure. Not only does 
this appear as an average conclusion, but it holds good individually for 
twelve of the seventeen seasons. Good results, liowever, have been 
obtained with half the quantity of dung supplemented by phosphates, 
potash salts, and 2 cwt. of nitrate of soda per acre. Nevertheless, in some 
dry seasons the advantage, in the case of early potatoes, has, from an 
economical point of view, lain with the heavier application of stable 
manure, and as the value of early potatoes is much influenced by their 
earliness, this seems to be a case in which the extravagance of heavy 
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dunging is on the whole probably justihedj at all events on such stiff 
()]■ heavy soil as we have at Hadlow. On lightei' soils probably 
the smaller dressing of- dung, helped by chemical fertilisers, would 
suffice. 

When, however, we come to the consideration of the late or main 
crop, no advantage seems to lie with such heavy applications of stable 
manure, for the average crop produced by oO loads of dung per acr-e over 
eighteeTi years is not iiiuch greater than the average crop produced with 
half this quantity of dung suppleinented by phosphates, potash salts, 
and 2 cwt. of nitrate of soda per acre, and is less than the crop grown 
under similar conditions, but with 4 cwt. of nitrate per aero instead of 
2 cwt. In every year but two the heavily dunged plot has been behind 
tlie best of the other plots. 

'Ihe use of potash salts has on the average increased our potato crop 
throughout, but the effect of potash on the early varieties has been much 
les.s than on the late or main crop. Indeed, in the case of the early 
varieties, when a light dressing of dung has been givcm, potfisb salts on 
the average have not done more than repay their cost, though in some 
individual heavily cropping seasons the effect has been more appreciable. 
In the case of the late or main crop varieties, however, potash salts have 
regularly produced a good effect, and appear to be indispensable for 
obtaining a full yield. Seeing that potatoes are essentially a potash- 
loving crop, it is curious that the early potatoes, which have to grow 
more rapidly, and might tlicrefore be expected to be more exacting in 
their demands, should seem to have a greater facility for utilising the 
potash of the dung and of the soil than the later and more leisurely 
growing crop ; but such has been the fact on our soil. 

The well-known need of potatoes for potash is, however, strikingly 
brought out in the case of the early as well as of the late varieties oii 
those plots to which no dung at all has been applied. Although we have 
each year included such plots (that is to say, chemically manured plots 
receiving no dung) this method of growing potatoes may be regarded as 
a comparative failure on our stiff soil whenever the season is at all dry. 
In one year, it is true, we grew tons per acre of “ Windsor Castle” 
potatoes, and in another year nearly 12 tons of “ Early Rose,” by the use 
of chemical fertilisers only, on land kept continuously deprived of dung ; 
but such experience is exceptional. With the late varieties the yield 
obtained by the use of chemical fertilisers only, witliout the aid of dung, 
has been much better than in the case of the early varieties, and in some 



POTATOES (“Up-to-date ’ 



25 tons London Dung 12J tons London Dung, 

10 owt. Basic Slag, 

(cost £10 per acre). 1 owt. Sulphate of Potash, 

4 cwt. Nitrate of Soda 
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years this mode of growing has been I'einiinerative, ; hut on the 'whole it is 
not to be commended on stiff soil, 

For early potatoes the most satisfactory RECOMMENDATION 
manuring, on our heavy soil, appears to be a as to 

heavy application of stable manure (50 loads, Manuring of 

or 26 tons per acre). Probably this might ad- POTATOES, 
vantageously be supplemented by a light dress- 
ing of chemical fertilisers. Good crops, however, can be less expensively 
grown by tho use of half the quantity of dung (that is to say, 25 loads, 
or 12 to 13 tons per acre), with 4 cwt. of superphosphate, and 1 cwi of 
sulphate of potiash (applied before planting), and 2 cwt. of nitrate of 
soda per acre given as top dressing. 

For late varieties, on such soil as ours, 26 loads (12 to 13 tons) of 
stable manure, with 4 to 6 cwt. of superphosphate, 1 cwt. of sulphate 
of potash, and 4 cwt. of nitrate of soda per acre, may be relied upon to 
produce a good crop, The dung, superphosphate, and sulphate of potash 
should be well mixed into the soil before planting, and in this case half 
the nitrate may be top-dressed along the rows immediately after planting, 
the remaining 2 cwt. per aci'e being given after earthing up. 

The nature of the soil, however, is an important factor in the maniir-_ 
ing as well as in the general raana,geinent of the' |intn.to cT‘op, and must 
be taken into account in individual cases. 


SPRING OR SUMMER ONIONS. 

Gnu soil is anything but a typical onion soil. Onions, as a rule, like 
a soil having a free and open tilth — not clay. With Tripoli or Winter 
onions we are usually successful, but as regards Spring or Summer onions 
our crops are small in dry summers, and in some seasons a dry seed time 
has prevented our getting a plant. We have, however-, succeeded in 
growing fifteen crops, and in one year grew, on most of our plots, over 
1 2 tons per acre. The first three crops, however, were grown in such dry 
seasons, and were in consequence so irregular, that it would be scarcely 
fair to include them in our record of averages, which we are therefore con- 
fining to the crops grown in the last twelve consecutive seasons, which, 
notwithstanding the natural “unkindness” of the soil, ha 70 averaged 
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lifttiwe<in 7 and S ions per ncre, Tie results are shown in tlie table j^iven 
below, 

FfU'liaps tlie jrutsfc strikinj' point in these is the small average 

inerease obtained by doubling the lighter dressing of dung. There have 
been seasons in which the effect of this has been greater than is indicated 
by the average ; but, on the other hand, there have been years in which 
the doubling of the dung has done no good at all. iN'early as large an 
increase has been obtained by supplementing the smaller dressing of dung 
with a moderate dressing of chemical fertilisers, including as little as 
2 cwt. of nitrate of soda per acre. In some individual seasons 4 cwt. of 
nitrate has been more remunerative than 2 cwt., but not on the average. 


SPRING OR SUMMER ONIONS. 


Annual manuring iwr acre. 

Average annual weight 
of onions per acre. 

Average annual cost of 
jiianure per acre. 

Twelve seasons 
(1900-1911). 

50 Joads (2.5 tons) London Dung 

10 b 

rh tons 

cut, 

13 

25 loads (12^ tons) London Dung . 

5 0 

0 6 

16 

25 loads London Dung, Phosphates j 
(no Potash Salts), and 2 cwt. Nitrate 
of Soda I 

7 0 

0 6 

18 

Do., do., with Potash Salts 

7 10 

0 7 

8 

25 loads London Dung, Phosphates) 

(no Potash Salts), and 4 cwt. Nitrate . 8 2 

of Soda j 

0 7 

7 

Do,, do., with Potash Salts . 

8 12 

0 7 

7 

25 loads Loudon Dung, Phosphates 
(no Potash Salts), and 6 cwt. Nitrate' 
of Soda 

9 4 

0 7 

8 

Do., do., with Potash Salts . 

9 14 

0 7 

8 

NoDuiig; Phosphates (no Potash Salts)' 
and B cwt. Nitrate of Soda 

6 6 

0 1 

15 

Do., do., with Potash Salts . 

5 16 

0 6 

8 


In the presence of a moderate quantity of dung, potash salts, on the 
whole, have not proved to be necessary. That potash is a very essential 
element of food for onions is, however, strikingly indicated by a com- 
parison of the results obtained on the two chemically manured plots 
which have been continuously kept without dung. Here the crop is nearly 
trebled in weight by the addition of potash salts : in fact, in some years 
it has been difficult to get a plant at all on the non-potash plot, and we 





SUMMER ONIONS, 1902, 

(Illufitrafciiig coniijlete faihiru of orop owing to noU'Snpply of PolasU in the 
absence of Dnng.) 






m 


have had years of total failure on this plot. This is well illustrated in 
the accompanying photograph taken in the summer of 1002. 


as to 

Manuring of 

SPRING OR 
SUMMER ONIONS. 


heeling that our soil is not one really suit- RECOMMENDATION 
able for this crop, we hesitate to interpret the 
indications 'of our results too confidently. A 
detailed study of the weights yielded on the 
different plots in individual years seems to 
indicate that the produce per acre has been 

limited i-ather by coj\ditions of weather than by the direct supply of 
nutriment to the crop, and there are indications that under more suitable 
conditions larger dressings might be used than those which have proved 
the most economical with us. We are disposed, as a general recom- 
mendation, to suggest a nuxlerate dressing of dung (25 loads, or 12 
to 13 tons per acre) accompanied by 4 to 6 cwt, per acre of super- 
phosphate — or its equivalent in other phosphatic manures — 1 cwt. of 
sulphate of potash (or 4 cwt. of kainit) and’ 2 cwt. to 4 cwt. of nitrate 
of soda per acre, the quantity of the latter being determined by the 
season and appearance of growth. The nitrate should be applied as 
top-dressing, and if 4 cwt. are given it should be divided into two dressings 
^vith an interval of a few weeks between them, the first dressing being 
given after the crop is thinned out. On soils that have been persistently 
dressed with stable manure, the potash dressing will, no doubt, in many 
cases be superfluous ; but on light soils, or on soils that have not pre- 
viously been liberally dunged, it would appear to he wise to include 
potash 8alt.s in the general dressing, in view of the serious efibet on this 
crop which follows an insufficiency of potash, as demonstrated on our 
unduijged plots. 


TRIPOLI (WINTER) ONIONS. 

Wh have grown Tripoli Onions successfully in every season except two 
ill which we have attempted them, and only in one season has the crop, 
owing to unfavourable weather, been really meagre. Over fourteen seasons 
the yield of our good plots has averaged 14 to 16 tons per acre. 

It will be seen from the table on p. 104 that there hag been a largo 
return from the use of a heavy quantity of dung, but that this return ba.s 
been gained at too great an expense. Heavier crops have been grown for 
less money by using, in addition to the smaller quantity of dung, a free 
dressing of chemical fertilisers. The best results have been obtained by 
the use of a light di’essing of dung, phosphatic manure, potash salts, and 
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4- cwfc. of iiiimte of sotia per ai'-re. In some years 2 cwt. per acre of nit-ratc 
of .soda has proved sufficient, but on the whole 4 cwt. ha.s <ioiie better, and 
in some individual seasons the extra 2 cwt. has been very remunerative. 

We have also, during a number of seasons, tried the effect of still 
further increasing the nitrate to 6 cwt. per acre, but withrait finding any 
advantage. 

TRIPOLI (WINTER) ONIONS. 


Ainuinl iiiaimi'injf iter acre. 

Avei'a 

j;e fiiinual 

Average annual yield 
^ of onions per aei'e. 



(Fourteen 




seaeons.) 



.V. (/. 

tdlJS owt. 

60 load.s (ii5 tous) Loudon Dung 

10 

0 0 

14 16 

28 loads (12^ tons) Loudon Dung . 

5 

0 0 

; 10 5 

25 loads London Dung, Phosphates (noj 




Potash Salts), and 2 cwt. Nitrate ofl 

V 

0 0 

13 13 

Soda I 




Do., do., with Potash Salts 

7 10 0 

15 6 

25 loads T;ondon Dung, Phosphates (no) 




Potash Saits), and 4 owt. Nitrate of 

8 

2 0 

14 19 

Soda j 




Do,, do,, with Potash Salts . 

8 

12 0 

' 15 18 

No ; Phosphates (no Potash Salts)! 

5 


4 0 

and y cwt. Nitrate of Soda * / 




Do,, do., with Potash Salts . 

5 

16 0 

10 2 


Our attempt to grow Triixili onioirs without stable manure ha.s been 
on tlie aveiage successful, to the limited extent that the crop has been 
nearly as good as that obtained with the light dressing of dung alone ; 
but, having regard to the much larger crops obtainable by the use of a 
mixture of dung and chemical fertilisers, it is obviously not a mode of 
manuring to be recommended. 

It is interesting to notice that Tripoli onions appear to he very 
dejx^ndent upon a liberal supply of potash. In the case of the plots to 
which no stable manure has boon applied, the yield has averaged over 
tons j)er acre on the potash-dressed plot, but has been little over 4 tons, 
or considerably less than half, on the plot from which potash salts have 
been withheld, notwithstanding the free application (jf phosphates and 
nitrate. Furthermore, it will be seen that, even in the presence of a 
dressing of stable manure, potash salts have produced a uniformly good 
effect. The ability of the plant to avail itself of the natural potash 
resources of the soil varies, no doubt, at different stage.s of its growth, and 
the effect of an insufficient supply of potash may therefoje make itself felt 
• 4 cwt. only the first 4 years 
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differently in different seasons, according to the iucideuee <jf any spell of 
dry weather at a critical period. This was strikingly demonstrated by a 
comparison of the continuously undunged plots in one of our earlier 
seasons (1900). In that year, by the aid of 6 cwt. of superphosphate, 1 
cwt. of sulphate of potash, and the somewliat heroic quantity of 8 cwt. of 
nitrate of soda per acre, we raised 10^ tons per acre of Tripoli onions 
without any dung at all, on land which had not been dunged for many 
years previously —the crop being a sound and marketable one. But on 
the other half of the plot, which received no sulphate of potash but was 
otherwise similarly treated, the plants in this particular season failed to 
produce any bulbs at all worth pulling or weighing. This result was 
.striking as an illustration, though perhaps a somewhat extreme one, of 
the uselessness of applying liberal dressings of nitrate of soda, or any 
other nitrogenous manure, to a crop which has not at its disposal the 
other constituents (phosphates and potash) re(juired fur its growth^ in 
.sufficient quantity and in such a condition that the individual habits of 
the crop enable it to utilise them. 

The behaviour of onions, and especially Tripoli onions, with regard to 
potash, is in striking contrast with that of plants of the cabbage kind, 
which, although some of them are the better for potash, can nevertheless 
still flourish year after year, provided that they are supplied with 
phosphates and nitrate, on soil which, although yielding, to these plants, 
sufficient potash for healthy sustenance, is incapable of growing regular 
crops of onions, carrots, parsnips, or beetroots, without artificial supplies 
of potash, 

AVe would advise a moderate dressing of RECOMMENDATION 
.stable manure (25 loads or 12 to 13 tons per 
acre), with I to 5 cwt. of superphosphate, or its Manuring of 
equivalent in other phosphatic manure, and 1 TRIPOLI (WINTER) 
cwt. of sulphate of potash or 4 cwt. of kainit ONIONS, 
per acre. These manures should be well 

worked into the ground during the preparation of the bed. The crop 
sliould then be top-dressed in the spriug with 4 cwt. of nitrate of soda 
per acre, given in two dre,ssings about a month apart. The exact time of 
the application will bo governed, as in other cases, by the soil and season. 


LEEKS. 

Wk have grown leeks for thirteen seasons, on a plan of experiment 
differing somewhat from the scheme followed in most of our other trials, 
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inasmuch as it includes a plot treated Avith . chemical fertilisers without 
the use of nitrate of soda. This plan was adopted on account of our 
experience with leeks in earlier seasons, which seemed to indicate that 
these plants are less iniluonced by nitrogenous manure than most of those 
on which we have experimented. As will be seen from the following 
re.sults, our earlier experience has been coniirined. 


LEEKS. 


.Annual mauui'iiis: per aero. 

xvajie aiiuual cost di 
loaiunes per acre. 

Average weight per 
plant, 

Thirteen seasons. 

50 loads (25 tons) London Dung 

10 6 

(/. 

0 

ox. 

109 

25 loads (1‘2|^ tons) London Lung . 

5 0 

0 

10'4 

25 loads Lung, Phosphates and Potash) 
Salts (no iNitrate of Soda) j 

6 8 

0 

1L2 

25 loads Lung, Phosphates, Potash Salts,) 
and 1 cwt, Nitrate of Soda ] 

6 19 

0 

IM 

25 loads Lung, Phosphates, Potash Salts,! 
and 2 cwt, N itrate of Soda j 

7 10 

0 

11'2 

25 loads Lung, Phosphates, Potash Salts,) 
and 4 cwt. Nitrate of Soda j 

8 12 

0 

10'4 


The leeks have been singled out equidistantly, so that there was the 
same number of plants on each plot. 

It will be seen that there is an appreciable average difference in size 
between the leeks grovrn with light dung and those grown with heavy 
dung, but that chemical fertilisers have exercised more influence on tlie 
Aveight of the crop, at a much smaller cost. Where, however, a moderate 
quantity of dung has been applied, the inclusion of nitrate of soda in tlie 
dressing has not, on the average, given any better results than Avere 
obtained by the use of phosphates and potash salts without it. Some later 
trials on another part of the field tend to indicate that leeks cannot be 
groAVu satisfactorily without dung on our soil even Avith a lavish applica- 
tion of chemical fertilisers, and confirm the apparent indifiereuce of the 
crop to the influence of nitrate. 

ASPARAGUS. 

Asparagus is usually supfX)sed to grow best on light, sandy soil, and many 
experienced growers of this valuable crop Avould probably, after an initial 
inspection of our experimental field, have pronounced its growth on such 
close clayey soil to be impracticable. Never tlieless, on a plantation wliicli 
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has borne for twelve years we have grown a yearly average of 2000 
bundles per acre, while during the best period of bearing the yield has 
been as high as 3000 bundles per acre. 

We constructed our beds in 1895 by cutting df^ep trenches the width 
of ordinary aspai'agus beds, wide enough to contain three plants abreast. 

A portion of the lowernn^st clay subsoil was removed, and replaced with 
brick rubble and old hop bine, for drainage purposes. The upper subsoil 
was then replaced, being liberally mixed, in the case of all the beds, with 
stable manure, the surface soil being then rejilaced above this. Each of 
our six plots {each being one-hundredth of an acre in area) contains three 
beds, and in their initial making 40 loads of stable manure were put into 
the subsoil of the eighteen beds, which is at the rate, roughly speaking, of 
300 tons per acre. It is to be borne in mind that this stable manure was 
buried in the subsoil. 

T’he variety of asparagus chosen was Suttou’s “ Palmetto.” The plants, 
three years old, were planted in April, 1895. During the first year we 
were unfortunate enough to lose a considerable number of plants owing to 
summer drought, and these liad to be replaced in ISOfi, We commencefl 
regular cropping in 1897, and continued down to the season of 1908, when 
tlie plantation, which was showiiig signs of wearing out, wji,s grubbed. 

Our manuring has been on the same general principles as on the other 
plots. Cue plot receives annually a heavy dressing of stable manure, one 
a light dressing, and three plots receive a light dressing of stable manure 
with the addition of chemicai fertilisers ; while one plot receives chemical 
fertilisers without any dung. 

Since aspara,gus has the reputation of being a salt-loving plant, we have 
treated one half of each plot, including those receiving .stable manure alone, 
with salt, in order to test its effect. On the chemically manured plots the 
salt has been applied in each case to the half-plot which receives no potash 
salts. The potash applied to the other half of each chemically inanured 
plot has been given in the form of kaiiiit, which contH.ins a good deal of 
salt. The quantity of salt used has been 2 cwt. per acre on the salt plots, 
while the kainit on the potash plots has been at the rate of 4 cwt. per acre. 

For the first three crops nitrate of soda was used at the rate of 1 cwt., 
2 cwt., and 4 cwt. per acre on the plots treated with dung and chemical 
fertilisers. Since 1899 the same plots have rocoivod respectively 2 cwt., 
4 cwt,, and 6 cwt. of nitrate per acre ; while on the plot to which no dung 
has been applied as a surface dressing the nitrate has been increased to 
8 cwt, per acre. 

The value of a crop of asparagus depends not only upon the number 



of shoots or bundles cut from it, but also upon their si^e or weight and 
upon their (juality. All of these f actor s—nuinerical quantity, weight, 
and quality — are not necessarily controlled by the system of manuring. 
The asparagus on our beds is out every day during the season by an 
experienced gardeiiej', who cuts each shoot just when it is in full con- 
dition for market, the shoots cut from each of the beds being at once 
placed in a separate receptacle, tlie I'espective contents of the receptacles 
being forthwith counted and weighed, The judgment of the gardener has 
to be exercised, however, towards the end of the season, in deciding how 
many shoots shall be left uncut on each crown, to grow and form the 
foliage by which the plant carries on its life and builds up its strength 
to send up the shoots of the following season, Sometimes it may seem 
desirable to leave more shoot, s on one plant tlian on another. In order 
to preserve the bed in good condition, the gardenei' must exercise his 
discretion in this regard as well as he can, but he may obviously under- 
estimate the strength or vigour of one platit or cix>wn, or he may over- 
estimate that of another, and leave to one crown fewer shoots than he 
.should, and to another more thati he need. The exact number of shoots, 
however, cannot very easily be regulated. It follows that the quantity of 
asparagus cut for market on one bed may for these reason, s be more or less 
than that cut on a neighbouring bed, and this will effect the numerical 
yield of bundles per acre. Moreover, the number of shoots left on any 
particulai' crown may well influence the vigour and vitality of the plant as a 
wliolo during the growing season, in such a way as hj aflect tho number of 
marketable shoots thrown up for cutting during the next season. Although 
every care is exercised to treat the beds as uniformly as circumstanctis will 
allow, there is nevertheless apt to be considerable variation in the number 
of shoots left to grow, and this must have an infiuenc(! on the mere question 
of the number of bundles produced by any bed in an individual season. 
Furthermore, as has been already stated, some of the plants failed owng 
to drought in the early histoiy of the plots, and had to be replaced by new 
one.s, so that the average age of the plants on all the beds is not quite the 
same, and this, no doubt, will have produced a little influence in the 
earlier, though not much in the later, years. The mm number of bundleii 
produced on a bed, therefore, is not to be taken as being necessarily the 
direct effect of the mode of manuring adopted, nor is it necessarily a good 
index by which to judge the value or quality of the crop. Many of the 
.shoots produced on any bed are always thin and small, and a plant throw- 
ing uj) a number of thin shoots may be less valuable for market purposes 
tlian one throwing up a few strong shoots. Our records of total bundles 



include all shoots cut, but there is on every asparagus berl a certain pro- 
portion of thin stuff which has to be sold at a small price compared witli 
that obtained for bundles of inoi'e substantial size. In judging, tiierefore, 
of the effect of manuring, we must liave regard to the actual size of the 
shoots, expressed as average weight per bundle, as well as to the actual 
number of bundles grown. We have therefore expressed onr results in all 
eases in three forms, namely, the total weight per acre gathered on each 
plot, the number of “bundles,” and the weight per “bundle” in ounces. 
When we speak of a “ bundle,” we mean a bundle of 50 shoots, which is 
the ordinary unit of the market, 

Our results are to be considered under several heads. Perhaps one of 
the most interesting is that relating to salt. 

Effect of SaU . — The following summary show.s the avera,ge results 
obtained, over twelve seasons, with and without .salt, on the dunged plots 
i-eceiving no other fertilisers : — 


ASPARAGUS. 

(Twelve seasons.) 


Annual manuring per acre. 

Gross weiglih per 
acre. 

Bimilles per acre. 

Weight per 
bundle. 


cwt. 


oz. 

50 loads London Dung, with 




2 CWT. SAM .... 

170 

1744 

l7-4 

50 loads. London Dung, without 




SALT 

17-1 

1765 

17‘0 

25 loads London Dung, with 




2 CWT, SALT .... 

17*4 

1745 

17*3 

25 loads London Dung, without 




SALT 

' 17*1 

1740 

17*1 


The influence of salt, therefore, appears to have been inconsiderable. 
Effect of Potash Salts . — As kainit contains a good deal of salt, we 
can, by comparing the salt and kainit plots, estimate the effect produced 
by potash as apart from salt. This is seen in the following table ; — 


ASPARAGUS. 



Firat three seasons. 

Last 

nine seasons. 


Gross 
weight 
per acre. 

Bundles 
per acre. 

Weight 

per 

huDdle, 

Gross 
weiglrt 
per acre. 

Bundles 
per acre. 

Weight 

per 

bundle; 

Dunged plots, without Pot- 
ash Salts 

cwt. 

12-6 

1174 

oz. 

19‘1 

cwt. 

lB-0 ! 

1855 

oz. 

17*0 

Do., do., with Potash Salts 

14*9 

1306 

20 4 

18*7 

1944 

16 9 

Chemical fertilisers only, 
without Potash Salts . 

11-2 

1040 

19-3 

15*7 

1677 

17*3 

Do., do., with Potash Salts 

14-1 

1168 

i 

21-7 

16 '7 

1650 

17*8 
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(In lJi<^ wlinlft tlin resullK appear to wliow iiiat potasli is a useful 
fi'i'tiliser for iispin'a^,nis, and one wliicii should not be omitted if the best 
results nve to l)(^ obtairie<l. Its effect has been less nnn'ked during the 
later tlian during the earlier period of growth on our beds, hut this 
feature it lias in eoinnioa wit.ii the other fertilisers which we have used, 
of wliicli we now proceed to speak. 

Genernl of ChfMioal FertiliHors o.s an adjunct to or mhstUute for 
Stable Manure . — The following table shows the average crop of asparagus 
produced during the first three, seasons on each wf our plof.s. H’or 
simplicity's .sake the salt or non-potash plots are omitted. 


ASPARAGUS. 

First three seasons (1897-1899). 



Annual Kiaminns pei' aert. 

Average 
■ animal cost 

1 of manure 
i per. acre. 

Average 
arosa annual 
weight- per 
Here. 

Average ; 
annual i Average 
nnmherof weight, 

liuiulles per ! per bundle, 
acre. 

F 

50 loads (25 tons) London 
Dung .... 

: C ,•<. d. 

^ 10 0 0 

12 9 

1296 

OZS. 

17-6 

t 

25 loads (12.^ tons) London ! 

Dung . . . . ! 5 0 0 

130 

1324 

17-3 

A 

25 loads London Dung,’ 
Pliospbates, Potash 

Salts, and 1 cwt. Ni- 
trate of Soda 

6 10 0 

15-3 

1355 

19'9 

B j 

25 loads London Dung, 
Phosphates, Pc^aah 

Salts, and 2 cwt. Ni- 
trate of Soda 

7 10 0 

12'4 

1073 

20 6 

“ 1 

25 loads London Dung, 
Phosphates, Potash 

Salts, and 4 cwt. Ni- 
trate of Soda 

8 12 0 

17'2 

1490 

20'7 

C 

iVo Dung ; Phosphates, 
Potash Salts, and 
j 4 cwt. Nitrate of Soda j 

1 3 12 0 

14-6 

1168 

21-7 


During these first three seasons the effect of chemical fertilisers in 
increasing the size of the shoots, as compared with those grown with 
stable manure, was most marked, and though, for reasons already 
discussed, too much stress must not be laid upon the number of bundles 
produced per acre, it i.s nevertheless worth noting that the most liberal 
treatment— namely, that on plot “ D gave the best results in numerical 
quantity as well as in weight. 

\fter the first three years, as the plant became more vigorous, and its 
demand for food presumably greater, we increased the supply of nitrate of 





soda on each plot, and this treatment was continued for the last, nine 
years, with the following results : - 

ASPARAGUS. 

(Last nine seasons— 1900 to 1908.) 


Wot, 

Annual pec acre. 

Average 
annual cost 
of manure 
per acre. 

Average 
gross annual 
weight pel’ 
acre. 

Average 
annual 
niimbei' »if 
hunrlles per 
acre. 

Aveiage 
weight 
per liiindle. 

F 

50 loads (25 tons) London 
Dung .... 

C </. 

10 0 0 

cwt. 

18'6 

1921 

(IZ. 

16 8 

E 

25 loads (12^ tons) London 
Dung . . , , 

' 5 0 0 

18-4 

1878 

170 

* 

25 loads London Dung,' 
Phosphates, Potash 

Salts, and 2 cwt. Ni- 
[ trate of Soda I 

7 10 0 

18-3 

1906 

16'6 


|25 loads London Dung,’ 
1 Phosphates, Potash 

1 Salts, and 4 cwt. Ni- 
1 trate of Soda 

8 12 0 

18-3 

1912 

16-9 

D 1 

[25 loads London Dung,' 
1 Phosphates, Potash 

j Salts, and 6 cwt. Ni- 
[ trate ol Soda 

1 9 H 0 

19-5 

2014 

17 2 

C 

1 No Dang ; Phosphates, | 
Potash Salts, and 
[ 8 cwt. Nitrate of Soda 

1 5 16 0 

16 7 

1650 

17-8 


Although the total yield of asparagus ^Yas much greater throughout 
the last nine seasons than during the first three seasons-^tlie quantity 
having actually, in favourable years, risen to as much as 3000 bundles 
per acre— the increase was mainly in the number of shoots grown, 
the average weight per bundle being, on the whole, considerably less than 
during the earlier period of growth. And it will be further noticed that 
the influence of the 'artificial fertilisers, when used as an adjunct to .stable 
manure, was on the average much less marked than during the earlier 
period. This at first sight is a cause of some bewilderment ; but the 
explanation is probably to be found in the fact that, as has been already 
stated' when the beds were made stable manure was buried in the subsoil 
at the rate of something like 300 tons per acre ; and we think there is 
little doubt that, during the later period of growth, the roots of the plants 
have been feeding on the remains of this dung, which, with the annual 
surface applications of smaller quantities of similar material, has fed the 
plants sufficiently to make them independent of the artificial dressings, 





114 


except in the case of the cliemically-nmnured plot to which no dung 
has been applied as top dressing. No doubt the retentive nature of our 
subsoil has tended to conserve the fertilising matter buried therein to 
a greater extent than would be the case with a more open soil, such as 
those on which asparagus is more commonly grown. We thought it well, 
howover, not to disturb the beds until the plantation had run its normal 
course, and we therefore allowed the plants to go on as long as they 
increased or maintained their vigour ; but when, in the season of 1908, 
we found that not only the number but the size di the shoots showed 
signs of diminishing vigour, we decided to grub the plants, and, as has 
been said, a new plantation was made, on which the same modes of treat- 
ment are being continued, except that the beds have not been opened up 
more than spade deep, and that no further manure has been put into the 
.subsoil. 

RECOMMENDATION In endeavouring to frame general recom- 
as to mendations as to the manuring of asparagu.s, 

Manuring of think that the experience most likely to 

ASPARAGUS. translate itself into general application would 

be that derived during the earlier history of our 
plantation, Wc arc disposed to recommend a light annual dressing of 
stable manure, not exceeding 25 loads (12 to 13 tons) per acre, supple- 
mented by a dressing of from 4 to 6 cwt. of superphosphate or other 
suitable phosphatic manure, 4 cwt. of kainit (or 1 cwt. of sulphate of 
j)otash), and 4 cwt. of nitrate of .soda per acre. The phosphatic manure 
and the potash salts should be applied in the winter, and the nitrate of 
soda in early spring. 

It should be noted that the direct effect of the manure is probably not 
to feed the shoots that are cut for market, but to encourage a vigorous 
season’s growth in the vegetative shoots that are allowed to come to 
maturity after the cutting season is over. It i,s presumably owing to the 
metabolic processes carried on during this period that the plant stores up 
in its roots the nutriment necessai’y for producing, at the beginning of the 
following season, a rapid and vigorous growth of the shoots which con- 
stitute the crop. 

It has been already pointed out that, on soils poor in lime, it is not 
advisable to use superphosphate too often. It is better in such cases 
to use, some non-acid phosphatic manure, such as basic slag, or Peruvian 
guano, or bone meal, or the neutralised or so-called “ basic ” superphos- 
phate. In the case of asparagus, however, the use of manures of low 
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solubility or slow diffusibility such as we have mentioned is attended by 
certain disadvantages, inasmuch as the manure must always be applied at 
the surface, and cannot be dug in to any great depth, as it can in the 
case of crops for which the soil is freshly cultivated every year, For this 
reason, in constructing an asparagus bed on a soil naturally poor in lime, 
we should be inclined, during the construction and trenching of the bfc<i, 
to incorporate with both soil and subsoil a quantity of either basic slag or 
bone meal— as much as would be used collectively in several years’ 
ordinary annual dressings — in order that the roots might find phosphatic 
nourishment in every layer of soil. Where, however, there is sufficient 
lime in the soil, an annual dressing of superphosphate is probably all that 
need be given in the way of phosphatic manure. 

In asparagus culture, as in the case of other ci'0[)s, the market grower 
will probably like to vary the nature of his artificial or concentrated 
fertilisers from time to time, on which question, however, the reader is 
referred back to our introductory chapter. 

No advantage has been found, in our experiments, from the use of 
salt for H,sparagus. If on any soil salt has any useful functions as an 
asparagus manure, it can be very well supplied with potash, by using 
kainit. 


LEGUMINOUS CROPS. 

Tiik great discovery of the power of Icguminons plants to assimilate 
free nitrogen from the air through the medium of the micro-organisms 
inhabiting the tubercular nodules found on their roots, has led 
many teachers of agricultural chemistry to assume that the supply of 
nitrogen thus naturally obtainable is necessarily and in all cases sufficient 
to enable such plants to dispense altogether with the aid of nitrogenous 
manure. In some cases— as, for instance, when a crop like Red Clover is 
grown in the course of an ordinary four-crop rotation — such a view is no 
doubt well grounded. Not, however, because clover neglects to avail 
itself of maniirial nitrogen existing in the soil. Indeed, it has been 
abundantly proved by the Kotham.sted investigations that red clover, 
as well as other kinds of clover, feeds freely upon nitrogen in the foimi 
of nitrates. The residues, however, of the dung and other nitrogenous 
manures applied to other crops in the rotation are probably generally 
•sufficient, together with the large quantity of free nitrogen which the 
crop absorbs for itself from the air, to enable it to grow to perfection. 

No doubt the degree to which leguminous crops are benefited by 
or indifferent to direct applications of wauurial nitrogen depends to a 
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(considerable extent upon whether tlie raiero-organisms necessary for the 
tubercular formation and for free nitrogen assimilation are present in the 
soil in sufficient abundance, and upon whether the circumstances a^e .such 
as to encourage their free development. 

It having come to our knowledge that both in Spain and in America 
nitrate of soda had been freely and profitably used in the cultivation of 
Lucerne, or “ Alfalfa," wc had the curiosity about eighteen years ago to 
lay down four plots of land with Lucerne by the side of our market-garden 
crops, manuring them with mineral manures Mjith and without the 
addition of nitrate (;f soda. 

The first plant laid down lasted until 1904, when it was grubbed .and 
a new sowing made. Altogether we liave taken twelve crops, the results 
of which are set forth ui the following tahio :■ • 

LUCERNE. 

Twelve seasons. 




Manured annually with 



Phosphates 

Phosphates, 

Phosphates, 

Pliosphates, 


and Potash Salts 

Potash Safts, and 

Potash Salts, and 

Potash Salts, and 


(No Nitrate 

1 cwt. Nitrate 

2 cwt Nitrate 

i cwt. Nitrate 


of Soda). 

of Soda. 

of Soda, 

of Soda. 



Total green fodder per acre. 



tons (iwt. 

tons uH't, 

tons uwt. 

tons cwt. 

Heason 1897 

3 1 

2 19 

3 10 

3 17 

1898 

11 16 

13 11 

14 14 

13 4 

1899 

14 14 

19 15 

21 5 

17 16 

1900 

11 11 

15 9 

17 3 

17 3 

1901 

15 14 

19 3 

23 0 

22 2 

1902 . ; 

18 1 

22 11 

23 18 

22 19 

1903 

17 0 

17 10 

19 16 

17 8 

1905 

5 14 

6 17 

7 18 

7 11 

1906 

10 3 

11 16 

12 18 

12 11 

1907 

14 9 

15 3 

14 14 

16 7 

1908 

13 11 

16 1 

15 4 

16 9 

1909 

14 7 

17 1 

15 14 

18 5 

Averafte total {»reen 'i 
fodder per acre / 


14 15 



12 10 

15 16 

15 9 

(twelve aeasoBB) ' 





Aveiage annual cost ( 
of manure per acre} 

£18 0 

1 

£1 19 0 

£2 10 0 

£3 12 0 


These results practically corroborate, as regards the effect of nitro- 
genous manuring, the results of the Lucerne experiments carried out by l)r. 
Yoelcker on smaller plots at Woburn, showing that Lucerne is capable of 
responding freely to the application of nitrogenous manure. The increase 





LUCERNE, 1901 (showing the first cutting of the Season). 



JVLanure per acre — j^ati>ure per acre — 

cwt. •Superphoapha.te, 6 cwt. Superphosphate, 

cwt. Sulphate of Potash, 1 cwt. Sulphate of Potash, 

o Nitrate. 2 owt. Nitrate of Soda, 
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was nnicb greater in the earlier than in the later years, but it will be seen 
that, on the average of the twelve seasons, 1 cwt, of nitrate of scjda per 
a.cre, used in conjunction with phosphates and potash salts, gave an 
increase of 2-} tons of green Lucerne per acre, while 2 cwt. of nitrate has 
given an average of 3^ tons, no advantage being obtained beyond this. 

Our experience with Lucerne led us to make' some experiments to see 
wlieth^ir nitrogenous manure in the form of nitrate of soda, would have, 
in ordinary maKk.et garden practice, any appreciable value for some of 
the or(Jinary vegetable crops— peas or beans belonging to the same 
fa,mily. The results of our experiments up to the pre.sent arc here given. 

DWARF FRENCH BEANS. 

Wk have grown this crop for twelve successive years with and without 
nitrate of sotia. The companion plots have each year received 25 loads 
(12 to 13 tons) per acre of stable manure, with 6 cwt. per aero of super- 
phosphate (varied from time to time by the use of basic slag), and a 
dressing of potash salts — kainit and sulphate of potash alternately. One, 
of the two plots has annually been dressed in addition with 2 cwt. per 
acre of nitrate of soda, while the other havS had no nitrate. The following 
table shows the average results of our twelve years’ experience : 

DWARF FRENCH BEANS. 


Twelve seasons. 




Average annual 

Average .annual 


Average annual 

weight per acre 

weight per acre 

Anniml manuring per aore. 

cost of manure. 

of green heans 

of haulm 

per aore. 

as picked for 
market. 

harvested as 
straw. 


£ s. (1. 

11 )S. 

Ills. 

25 loads (12J tons) London Lung,j 

\ 6 8 0 


4100 

Phosphates, and Potash Salts 
(no Nitrate ol Soda) ] 

25 loads (12| tons) London Dmig.i 


7490 


8575 

4810 

Phosphates, Potash Salts, and 

1 7 10 0 

2 cwt. Nitrate of Soda ) 





The individual boaii pods were plucked green day by day as they 
attained what was considere<l to be the best market size and condition, 
the prooiuce from each plot being weighed daily. 

In the twelve seasons thus averaged there was only one in which there 
was not a substantial advantage from the use of nitrate of sofla. The 
average increase over the twelve seasons was something like 18 per cent., 
hut in some inihvidual years the advantage has been much greater. 
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SCARLET RUNNERS. 

Wk havn gt'own Scarlet Hunners under exactly .similar conditions for 
(tight years, and in several individual seasons liavo had a substantial l_v 
larger c?‘op on the nitrated plot than on the other. Sometimes, how- 
ever, the advantage has lain in the other direction, and oh the 
average of years no advantage has been shown in th'' quantity (jf beans 
marketed, although the larger average yield of haulm indicates an 
appreciable effect from the nitrate on the growth of the plant. It i.s 
curious that, with plants so nearly akin as Dwarf French Beans and 
Scarlet Runners, the manure which has told so well in the one ease 
should have produced so comparatively small an effect in the other. 


SCARLET RUNNERS. 

Ten seasons (1902-1911), 



Average amiual 

Average aumtnl 

Average annual 

we^lit per acre 

iveight per acre 

Aniiunl innunrinK per acre, eost of manure 

nf green liean.s 

of haulm 

per acre. 

as picked for 

harvested a,s 


market. 

straw. 

t il. 

ll)». 

IhR. 

25 loads (12^ tops) T,ondoii Ouiig,) 



Phosphates, and Potash Salts > 6 8 0 

13,230 

7470 

(no Nitrate of Soda) ) 



25 loads (12^ tons) London Lung,] 



.Phosphates, Potash Salts, aud| 7 10 0 

13,420 

7930 

2 cwt. Nitrate of Soda ) 




GREEN PEAS. 

We have made similar trials with Green Peas for ten years, using 
various well-known market varieties. In three or four of the season.^ 
there appeared to be a substantial advantage in the yield of pea.s 
from the use of nitrate of soda, hut over the ten seasons the average 
yield from the two modes of manuring has been practically the same. 
The results are shown in the table on p, 123. 

On the other hand, however, careful tests repeatedly made of the 
(j^uality of the peas, by cooking specimens of the produce from each 
plot separately under the same conditions, have resulted in the 
observation that the peas manured with nitrate of soda have been, when 








123 


cooked, dif?tiiictly softer, svp-eeter, and of liri^hter colour tlian those 
grown without the use of nitrate. 


GREEN PEAS. 

Eleven seasons. 



: 

Average annual 

Average annual 


A verage annual 

weight per acre 

weight per acre 

Aimn&l inaniirmjf per acre. 

! cost of manure 
per acre. 

ol green peas 
in pod as picked 
for market. 

of tianlm 
liarvested as 
straw. 

25 loads (12^ tons) London Lmig, 
Phosphates and Potash Salts 
(no Nitrate of Soda) 

25 loads (12 J tons) London Dung, 

& .<!. (I. 

Jbs. 

ihs. 

1 6 8 0 

' 6505 

5195 

Phosphates, Potash Salts, and 
2 cwt. Nitrate of Soda 

j 7 10 0 

6610 

r 5040 


FRUIT CROPS. 

Thk manuring of fruit crops of all kinds is a very much inoro dilticult. 
subject to investigate than the manuring of vegetables. In the latter 
we are usually concerned with the increase of the whole plant, or of the 
root. In the case of fruit we are concerned not with the development of 
the plant itself, but with its transient annual product. A treatment 
which feeds the plant and stimulates its general growth does not neces- . 
sarily encourage the production of fruit. Indeed, it is a familiar obser- 
vation that a, tree or a, plant in wha,t appears to be poor condition will 
sometimes, in a given season, yield much more fruit than one which, 
vegetatively, appears to be far more flourishing. In some years manuring 
appears to be of little effect either way, as fs.r as fruit production is 
concerned, and what seems in one season to have been an injuriously large 
application of manure (so far as fruit production is concerned) may in 
another year prove to be an advantageous and even an insufficient appli- 
cation. A timely fall of a few inches of rain, or even a timely cessation 
of rain for a few days, or a few daily hours of sunshine, or a lack thereof, 
at a critical period may be fraught with more consequence than the most 
carefully calculated scheme of manuring, and every one knows how the 
yield of a season may be affected by a single late frost. 

All these things must be borne in mind in regarding and comparing 
the results obtained by various methods of manuring fruit plants. It is 
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only l)y a general survey of the reaults obtaintMl over a series of years 
that jruy general ooneJusions can safely be drawn, and sometimes even 
then only tentative conclusions or recommendations are warranted. It 
is hoped, bowe\ or, tliat even in these cases our work will be of assistance 
to those who wish to make trials for themselves on their own 
plantations. , 

The Duke of Bedford and Mr. Spencer Pickering, F H.S., have also 
been for a number of years engaged in experimeiJ^s on the mamfring of 
biish-fi-uit, strawberries, and fruit-trees at their Woburn Experimental 
Fruit Farm, near Ridgmont, and their experience, to the end of the 
first eight years, was given in their fourth annual report (1004), and 
supplemented by further observations in their fifth report (1905). Their 
plan of experiments has not been on altogether the same lines as our 
own, but, as far as the results are comparable, they tend in some direc- 
tions to agree witli, and in others to differ from, our own ; and like our 
own, they illustrate the complexity and difficulty of the problems involved 
in this kind of investigation. 


GOOSEBERRIES. 

A PLANTATION' of Gooseberries (variety, “ Whinham’s Industry ") was 
laid down in 1898, and tins plantation lasted until 1908, when it was 
grubbed and fre,sb bushes (variety, ‘‘Keepsake'*) were put in. 

We have suffered in some seasons from insect ravages— the crop in 
1905, for instance, having been completely destroyed by caterpillars. 
We have, however, gathered twelve crops, the gooseberries being in 
some seasons allowed to ripen, but being more often picked in a green 
or intermediate state. The experiments were conducted on the same 
lines as in the ca.se of the majority of our vegetable crops, and on a 
similar series of plots, each full plot being oneffiftieth of an acre in area. 
Each full plot contains 24 bushes ; where the plots are sub-divided into 
potash and non-potash plots, there are 1 2 bushes on each plot. 

The results that we have obtained up to the present as regards yield 
of fruit are shown in the table on page 127. 

* " It will be seen that the heavy dressing of stable manure has done 
much better than the light dressing, but that the average yield from 
the heavy dressing of dung has been exceeded on one of the plots 
receiving chemical fertilisers in conjunction with a moderate dressing of 




ntrate of Soda 
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stable manure. On the other hand, the plot receiving chemical fertilisers 
alone, although its crop has often been larger than that grown with the 
smaller dressing of stable manure, has been much behind the plots on 
which the two modes of manuring have been combined. 


GOOSEBERRIES. 




Plot. 

Annual manuring per acre. 

' Average annual cost 
of manure per acre. 

Average annual 
weight of goose- 
berries per acre. 

Twelve 

seasons. 

F 

50 loads (25 tons) London Dung , 

£■ s. 

10 0 

0 

lbs. 

5000 

E 

25 loads (12J tons) London Dung 

5 U 

0 

3750 

A 

^■25 loads Dung, Phosphates (no. 
Potash Salts), and 1 cwt. Nitrate 
j of Soda 1 

6 9 

^ i 

3850 

1 

IDo,, do., with Potash Salts , 

6 19 

0 

4600 

B ■! 

['25 loads Dung, Phosphates (no 
Potash Salts), and 2 cwt. Nitrate ' 
I of Soda 

j 7 0 

0 

3300 


IDo., do., with Potash Salts . 

7 10 

0 

5220 

1 

D 

[■25 loads Dung, Phosphates (no. 
Potash Salts), and 4 cwt. Nitrate 

1 of Soda ] 

t 8 2 

l; 

0 i 

3960 

!' 

IDo., do., with Potash Salts . 

1 8 12 

0 

4600 

C ■ 

■No Dung; Phosphates (no Potash 
j Salts), and 4 cwt. Nitrate of 

1 Soda 

1 3 2 

0 

860 

1 

(Do., do., with Potash Salts . 

3 12 

0 1 

2370 


Although on the average the “ B ” plots, receiving 2 cwt. of nitrate 
of soda per acre in conjunction with stable manure and phosphates, 
have given better results than the “ D ” plots, with 4 cwt. of nitrate, 
this difference has been mainly due to the yields in recent abundant 
seasons. During most of this time the yields on the “D” plots have 
been better. 

Obviously one of the most striking points brought out in the experi- 
ments is the influence of potash salts on gooseberries. On the plot to 
which no dung is applied, the average crop has been nearly trebled by the 
use of potash salts, and, indeed, in some years, the non-potash plot has 
almost refused to produce a crop at all. This is not remarkable ; but it 
is remarkable that, even on the plots receiving every year 25 loads of 
stable manure per acre, potash salts should consistently produce so steady 
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Average annual increase of Currants per 
acre over eight seasons, obtained by supple- 
menting 25 loads of stable manure per 
acre with, phosphates, potash salts, and ^ 

Black CuiTants. 

Red Currants. 

4 cwt, nitrate of soda per acre , 

616 lbs. 

216 lbs. 

Average increase obtained by increasing 
the 25 loads of stable manure per acre to 


* 

50 loads 

\ 

130 ,5 


The influence of potash, except on the plots receiving no stable 
manure, has not been so marked or so regular as in the case of goose- 
berries, and is not brought out consistently over the average of seasons ; 
but in individual seasons the good effect of potash has been sufficiently 
evident throughout the plots to make it appear that it would not be 
prudent to omit this constituent from a mixed dressing, even when stable 
manure is used in only moderate quantity. 

It is interesting to note that, in the case of the red currants, a full 
crop has been obtained in several seasons on the plot to which no stable 
manure at all has been applied, where potash salts have been given in 
conjunction with phosphates and 4 cwt. of nitrate of soda per acre. The 
yield on the corresponding plot of black currants, on the other hand, has 
throughout h^n below a full crop. 


RASPBERRIES. 

Raspberries are a difficult crop for quantitative experiments, as it is not 
easy to regulate at the same time the number of plants and the number 
of “ canes ” springing from them in such a way as to get uniformity of 
growth throughout the plots, even when these arc of so large an area as 
ooe-fiftieth of an acre. Our crops have varied very much in different 
years, and our average experience, deduced from the crops gathered in 
eight seasons, is that a moderate manuring appears to be sufficient for 
Raspberries. Our average results were as follows : — 






RASPBERRIES. 


Plot. 

Anmtal nianumii< pftv aore. 

1 

.^vei'K^e anuua,! 
cost ot manure per 
acre. 

Aveiuge annual 
weight, of raapburyics 
per acre. 

Eif ht seasons. 

.... 



.j 

^ £ «. d. 

lbs. 


SO loads (25 tons) Loudon Dung . 

10 0 0 

2060 


25 (12^ tons) London Dung , 

.'2. . loads "^London Dung, Phos- 

i 5 0 0 

: 

2100 

A 

phates (no Potash Salts), and 
j 1 cwt. Nitrate of Soda 

i 6 9 0 

: 

2240 


[Do., do., with Potash Salts . 

/25 loads London Dung, Phos- 

6 19- 0 

1 

2180 

B 

phates (no Potash Salts), and 

1 2 cwt. Nitrate of Soda | 

H 7 0 0 i 

2125 


IDo,, do., with Potash Salts . 

/25 loads London Dung, Phos-j 

i 7 10 0 1 

2000 


phates (no Potash Salts), and 

1 4 cwt. Nitrate of Soda 

|: 8 2 0 ' 

i 2230 

I 

IDo,, do., with Potash Salts . 

'No Dumj ; Phosphates (no Potash 

8 12 0 

2425 

C 

Salts), and 4 cwt. Nitrate of 
Soda 

1' 3 2 0 . 

1420 


.Do., do., with Potash Salts . 

3 12 0 

1870 


Not merely on the average, but in every year but two, the lightly 
dunged plot has given a heavier crop of raspberries than the doubly 
dunged plot, so that there appears to be no advantage in heavy dunging ; 
and on the avei'age the addition of chemical fertilisers to the light 
dressing of stable manure has not been productive of advantage, although 
in seven out of eight seasons, taken individually, the use of chemical 
fertilisers, including phosphates, potash salts and nitrate of soda, either 
with or without stable manure, has on one or other of the plots produced 
a substantially better yield than dung alone. 

The nompotash part of plot ’ now only produces stunted and 
obviously unhealthy canes. 


RECOMMENDATION AS TO MANURING OF 
BUSH FRUITS. 

We think we can with a fair amount of confidence recommend for 
Gooseberries a light annual dressing of stable manure (25 loads, or 12 
to 13 tons per acre), with 4 to 6 cwt. of superphosphate, 1 cwt. of 





isulphate of potash, and 4 cwt, of nitrate of soda per acre. It appears to 
be especially important for this crop that potash salts should not be 
omitted. On soils poor in lime, basic jlag may replace superphosphate, 
or may take its place in alternate years. 

We consider that a similar scheme of manuring may safely be adopted 
for Currants. The use of stable manure as well as chemical fertilisers 
appears to be desirable, although Red Currants, as far as our experience 
goes, appear to do very well under liberal chemic ^tye g^ ment. even in 
the absence of dung. 

A light dressing of stable manure (25 loads, or 13 tons per acre) 
should, as a rule, be given to Raspberries. The additional application of 
4 cwt. of superphosphate, 1 cwt. of sulphate of potash, and 4 cwt. of 
nitrate of soda will often give a better result than the stable manure 
alone, but not always. 

If it is not convenient to apply dung in any particular year, 
treatment with phosphates, potash salts, and nitrate of soda in the pro- 
portions mentioned may be expected to giye a good yield in a favourable 
season. 


VICTORIA PLUMS. 

A PLANTATION of Victoria Plums was made in 1898, on a .similar 
scheme of general manuring to that adopted for bush fruits, each plot 
being one-fiftieth of an acre in area, with eight trees per full plot, or four 
trees on each of the potash and non-potash halves of the divided plots- 
Late frosts have several times interfered with the crop, which was too 
irregular to be of much experimental interest during the first seven years 
of bearing, and we have, unfortunately, never been quite free from 
“ Silver Leaf.” In five out of the last six seasons, however, we have 
gathered substantial crops, but the yield does not appear to have been 
consistently affected by the manuring. The plot which has every year 
received 50 loads of stable manure per acre ha.s not done so well as the 
plot receiving half this dressing, and the average yield of this plot has 
been beaten every year by that of one of the plots on which the lighter 
dressing of dung has been supplemented by chemical fertilisers. On the 
other hand, by far the largest yield of all has been obtained on the plot 
to which chemical fertilisers alone have been applied, including an 
annual dressing of superphosphate or basic slag (alternately), with 
sulphate of potash (or its equivalent in kainit) and 4 cwt. per acre of 
nitrate of soda. Our conclusion, so far as our results warrant any, would 
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be that the most economical way of manuring plums would bo to dispense 
with dung altogether, and to give such a chemical dressing as has been 
indicated. Potash salts, as well as nitrate and phosphates, must be 
included in ^he dressings, for on these plots, manured with chemical 
fertilisers only, the omission of potash salts has on the average been 
followed by a reduction of the yield by one-half. Our average results for 
the i'fW*l)oa.ring seasons arc shown in the following table ; — 

VICTORIA PLUMS. 


Plot. 

All mild iiiaiiiirLiisi ])er neve. 

Average annusil 

1 cost ol riiaiiiiie 
per iicre. 

Average annual 
rveiglit of 

Plums per aere. 

Five seasons 
(1907-1911). 

i 


1 £ n, it 

Ills. 

F 

50 loads {25 tons) London Dung , 

10 0 0 

3465 

E 

25 loads (12^ tons) London Dung . 
p25 loads Dung, Phosphatoa (no 

5 0 0 

3725 

’ 

A 

1 Potash Salts), and 1 cwt. Nitrate 

1 of Soda 

6 9 0 

1950 

' 

iDo., do., with Potash Salts . 

•25 loads Dung, Phospliate.s (nol 

6 19 0 

1855 

B 

Potash Salts), and 2 cwt. Nitrate) 
'1 of Soda 1 

1 7 0 0 

I 

2680 

i 

i 

iDo., do,, with Potash Salts . 

{25 loads Dung, Phosphates (noj 

7 10 0 

i 

1300 

D 

1 Potash Salts), and 4 owt. Nitrate 
j of Soda ) 

! 8 2 0 

5095 

1 

^Do., do,, with Potash Salts . 
fNo Dung; Phosphates (no Potash! 

8 12 0 

3560 

c I 

Salts), and 4 cwt. Nitrate of 

1 Soda ) 

3 2 0 

2870 


(do., do., with Potash Salts . 

3 12 0 

6100 


The fungoid disease known as “ Silver Leaf,” to wliich plum trees are 
very subject, bas during the present year (1!)13) spread a good deal, and 
as it is irregularly distributed will necessarily in the future vitiate any 
conclusions that might be drawn as to the effects of fertilisers on 
the cropping, so this plantation will have to be eliminated from our 
experiments. 




STRAWBERRIES. 


We have experimented over many years on Strawberries on similar lines 
to those followed with other fruits, and have had a series of five separate 
plantations. The results of manuring have been very variable, as will 
be seen from the annexed tabular statement. The “life” of the •pl*',nta- 
tions has also been variable. The first plantation (“ Presi^leut ”) yielded 
six crops, and the second {“ Paxton ”) four crops. third (“ Paxton ” 
again) gave us three crops. The fourth {“ Royal Sovereign ”} only lavSted 
for two crops, after which the plant beoame irregular and had to be 
grubbed ; and the fiftli (“President”) yielded four crops. 


STRAWBERRIES 

AVERAGE ANNUAL i’lELD OF FRUIT PER ACRE. 


Annual manuring per acre. 

PrtiBi* 

dent 

Six years’ 
averape 
(1S96-19O0). 

Paxton. 

Four years' 
average 
(1898-1901). 

Paxton. 

Three years’ 
average 
(1903-1905), 

Royal 

Sove- 

reign. 

Two years 
average 
(1906-1907). 

Presi- 

dent 

Four years' 
average 
(1908-1911). 

50 loads (25 tons) Ijondon 
Dung 

lbs. 

3416 

lbs. 

3248 

lbs. 

4816 

Ihs. 

2996 

Ihs, 

4270 

25 loads (12^ tons) Lon- 
don Dung . 

4704 

2940 

4480 

3052 

2870 

25 loads Dung, Phos-| 
phates, and 1 cwt. Ni-l 
trate of 8oda ) 

4592 

3024 

2184 

4130 

2400 

25 loads Dung, Phos- j | 
phates, and 2 cwt. Ni-l' 
trate of Soda j : 

5040 1 

■ 2240 

2837 

4172 

3200 

26 loads Dung, Phos-j 
phates, and 4 cwt. Ki-| 
trate of Soda ) 

1 4088 ' 

2492 

2772 

3780 

3600 

No Dung ; Phosphates 1 
(no Potash), andl 
4 cwt. Nitrate of Soda ) 

^ 3052 

1 

2324 

980 

378 

440 

Do., do., with Potash . 

i 3388* 

2240t 

i 

1848: 

2B00§ 

. 14d0§ 


* Pofcash in 1895 and 1896 only. 

t No potash applied directly to strawberries, but to three preceding crops. 

X Potash in 1905 only, but applied regularly for other crops before 1905, 

§ Potash every year. 

A study of these results, and of the individual seasonal yields of 
which they show the averages, suggests the following conclusions : — 

Isi Plantation President ”). — Over a period of six years heavy 
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dunging was detrimental to the yield of fruit as conipared with light 
dunging, and the total yield from the lighter dressing of dung was not 
much increased by the addition of concentrated fertilisers. 

2nd Plantation {'■‘Paxton ”). — Over a period of four years heavy 
dunging gave rather better results than light dunging. Concentrated 
fertiliser.s did not increase the yield, and their use on the whole was 
accQiftjii^nied by diminution. 

3rd Plaitiation {“Paxton ”). — Over three years heavy dunging did 
better than light dunging, and dung alone gave much better results than 
“ mixed ” manuring. 

itk Plantation {“ Bojjal Sovereign ”). — Over two years heavy dunging 
gave no better resulLs than light dunging, but in this case the addition 
of concentrated fertilisers to the lighter dressing of dung gave a very 
large and remunerative increase. 

6th Plantation {“President”). — Here, over four years, there has been 
a large advantage from heavy as compared with light dunging. Con- 
centrated fertilisers given in addition to a light dressing of dung have 
been remunerative when the dressing of nitrate was 2 cwt, or 4 cwt. 
per acre. 

Tn the table it will, be noticed that on the dunged land the chemical 
dressings recorded are only those composed of phosphates and nitrate of 
soda without potash. In each year, corresponding potash plots werf- 
included, but potash was not given directly to tlie strawberry crop in all 
causes. Tn the case of the first plantation, on whicli potash salts were 
given to one-half of each plot for the first two years, their use was 
followed (except on the plots receiving no dung) by so decided a 
diminution in the yield of fruit, that we considered there was evidence 
that their use in conjunction with dung was baneful, arid so we dis- 
continued their application, continuing, however, to weigh separately the 
produce of the potash plots. On the second plantation wo also refrained 
from applying potash salts to the strawberries, but one-half of each 
chemically dressed plot had received several years’ applicatioiis of potash 
for preceding vegetable crops. In this case, the potash plots on the 
whole showed a slight advantage. On the third plantation the plots 
that had been previously potash-dressed for other crops were not again 
dressed in the first two years, but potash dressings were given direct to 
the strawberries in the third year, and apparently, on thi.s plantation, 
potash did good. On the last two plantations, potash Wcas given each 
year to the potash plots— in the latter with some apparent benefit The 
results are summarised in the following statement : - 
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AVKKAGR OF ALL PLOTS RECETVTVa IIOHT Dl'VOi, PHOSPHATES, 
AXJ) NITRATE Of SODA WITH OR WITHOUT POTASH SALTS. 


Annual yield of StrawLerries 
per acre. * 




Xon-Potasli 

Plots. 

Potash Plots. 



lUs. 

lUs, 

1st plautatiou (6 seasons) . 

4fi76 

3316^ 

Slid 

{i „ ) . 

2576 

^ 2654 

Jfrd 

{3 „ ) . 

n ) . 

2587 

2822 

4th 

4032 

3886 

5tli 

(i „ ) ■ 

3030 

3210 


Oui' earlier eonclii.sions as to potash salhs heing deletefiou.s to the 
plajits in presence of dung does not, therefore, seem to have been borne 
out by later experience. Whether the earlier results wore due to 
seasonal conditions, it is hai’d to eonjeoture. As has been already 
observed, the effect of manorial applications on fruit crops is complicated 
and obscure, as a given dressing may take effect either on the general 
vegetative growth of the plant (as, for instance, in the case of strawberries 
in stimulating the formation of “ runners or on the production of fruit, 
and what may tell one way in one season, may tell differently in another, 
Jlut it seems fairly reasonable to conclude, from our general results, that 
potash salts are at any rate not a necessary application for strawberries 
in conjunction with phosphates and nitrate, provided that a light dressing 
of stable manure is also given. 

That potash is a very necessary constituent for the production of a 
crop of strawberries, however, appears clearly in the main table of 
results, where it will be seen that on the plots continuously kept without 
dung the withholding of potash has been ^’eI'y disastrous f<> the yield 
during the last nine seasons, although the other main constituents of 
plant food have been freely supplied. But on the dunged plots the 
potash contained in a light dressing of stable manure, together with that 
in the soil, seems to have been sufficient. 

So far we have only considered the total yield of fruil Earliness of 
crop is also an important factor in the valuation of the strawberry crop, 
and is indeed a matter of greater moment than mere total weight, since 
the market value of the fruit is greater at the beginning than at the end 
of the very sliort strawberry se/ason. During the earlier years of our 
experiments we found that the plots which received, in addition to a light 
dressing of dung, a dressing of concentrated fertilisers, including not 
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more than 2 cwt, of iufcrate, gave on an average an earlier crop. A 
striking insUnce of this was in 1898, wMcii was tie knes( peMi'ng 
strawherry year within our experience. In that year we grew over tour 
tons of st^awhorries per aero on the lightly dnnged plot, The plot 
receiving also phosphates and 2 cwt. of nitrate of soda gave a crop only 
3 cwt, per acre in excess of that from dung alone, but in the first few 
da^«^icking we gathered from the cbomically .aided plot at the rate 
of 700 lbs? more per acre than from the dung-only plot, the value per 
pound of the strawberries picked during those few days being at least 
double that of the subsequent gatherings. 

During later years we have not observed any miiforiu advantage in 
this direction ; but, on the other hand, there has been, as we have scou 
substantial increase in total yield from the plots receiving moderate 
chemical aid, 

Weighing the whole of our experience, wo RECOMMENDATION 
would not alter the recommendation we ven- as to 

tured tentatively to set forth in an earlier Manuring of 

report, viz. that for strawberries a light annual STRAWBERRIES, 
dressing of dung (not more than 25 loads or 
12 to 13 tons) should he used in preference to a heavier dressing, the 
dressing being accompanied by one of 4 to G cwt. of superphosphate 
and 2 cwt. of nitrate of soda per acre, the latter being applied early in 
the, spring. 


APPLES. 

In 1900-1901 vve planted an experimental apple orchard, one aero in 
extent. This acre is divided into six plots, each of which was planted 
wdth five varieties of apple tre^ (of “ pyramid ” form), there being on 
each plot ton trees of each vai-iety, making fifty trees on each plot, or 
300 trees in all. The varieties were as follows 

Wellington,” 

“Red Reinette,” 

“ Newton Wonder,” 

“ Bramley’s Seedling ” 

“ Oox’g Orange Pippin.” 

The, Wellingtons did not flourish well on any of the plots, being 
apparently unsuitable to the soil, although originally graftet) on similar 
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stocks to tliose from which the other trees < were formed. These 
(Wellingtons) were therefore cut hack in 1907, and regrafted with 
Red Reincttes, a variety which was already doing well, so that we have 
now two sets of this variety, which we call respectively ‘'‘old” and 
“ regrafted.’’ 

The annual manuring of the six plots has been the same as in the case 
of the other fruit plantations. The ground between the trees h:.'u.'‘*not 
been cropped, and has been kept dug and hoed to keep ‘grass from 
growing. * 

The production of apples on young trees is too irregular and too 
dependent on chance circumstances to allow it to be regarded as being 
necessarily an index of the effect of manuring. Sometimes the blossom 
“ sets ” well on one tree, with the result of a good show of apples, while 
its next neighbour, of the same variety and similarly treated, may cast 
its blossom unset. The direction or exact incidence of the wind on the 
morning of a late frost may easily influence the yield of a tree or a 
whole row of trees more than any difference in nutrition. In the 
earlier years, therefore, the weight of apples may be regarded as of 
negligible consequence, and even during recent years, when many of our 
trees have been yielding heavily, the crop has been too irregular to 
allow of more than broad and tentative inferences as to its dependence 
on the fertilisers used. A larger number of bearing years must elapse 
before safe lessons can be drawn. 

Meantime it is very obvious that the general growth and well-being of 
the trees has been largely affected by the manuring, and- we sought in 
1910 to obtain some index of this by measuring the girth of each tree at 
the base of the trunk six inches above the earth. In some few cases — but 
in only a few— owing to an outgrowing branch (the trees, it will be 
remembered, being “pyramid”) the measurement had to be taken a 
little lower than at six inches. The results of the average measureinents 
of the trees on each plot are tabulated on the opposite page. 
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APPLES. 

average girth at base oe trunk. 

(MeMured in igiO~ten years after planting.) 



50 loads {25 tons) Tjondon 
Dung .... 

12-1 1 

11-2 

16-1 

15-3 

13'6 

13-7 

25 loads (12| tons) London 
Dung .... 

11-3 ; 

11-3 

U-4 

13-9 

12-8 

12-7 

.25 loads London Dung,j 
I Phosphates (no Potash | 
1 Salts) 1 and 1 owt. Nitrate 

1 of Soda 1 

■ 11-8 

1 

11-2 

14-7 

14-8 

12-1 

12‘9 

vDo., with Potash Salts . 

11-8 

10-8 

16'9 

ISl 

14-3 

13-8 

/25 loads London Dung,' 

I Phosphates (no Potash 1 

I I Salts), and 2cwt. Nitrate 

j of Soda ' 

j 13-0 

1 

12'4 

16-0 

15-2 

! 

11-9 ' 

13-5 

^ Do., with Potash Salts . 

, 13-8 

13-4 

16-G 

15-5 

15-4 

14 7 

.25 loads London Dung,' 
1 Phosphates (no Potash 

1 Salts }, and 4 cwt. Nitrate 

1 of Soda 

1 13‘7 

11-6 

14-7 

14-4 

12-9 

13-3 

! ^ Do., with Potash Salts . 

14-0 

12-4 

' 16-6 

, 14-7 

14-3 

14-4 

'No Dung; Phosphates 
1 (no Potash Salts), and 
1 1 owt, Nitrate of Soda 

1 9-1 

6-2 

, 11-7 

8-6 

10-1 

9-1 

Ido., with Potash Salts . 

10-3 

9-9 

i 

14-2 

13-6 

13-0 

12-2 


The eye at once rests on the small figure indicating the girth of the 
trees on that part of the undunged plot from which potash has been with- 
held, despite the abundant supply of phosphates and nitrogen. The 
inferiority in size of all the trees in this area is the feature that imme- 
diately strikes the visitor in a walk round the orchard. On tlic half of 
this plot on which potash also has been given, the trees aro on the average 
not much more backward in growth than those of the lightly dunged plot 
“ E,” but are much behind those receiving, in addition to dung, a moderate 
dressing of chemical fertilisers, including potash salts as well as phosphates 
and nitrogen. The omission of potash salts from the mixture, even on 
the dunged plots, has in almost every case had a retarding effect on the 
growth, as is indicated by the trunk measurements. In prcse^ice of dung, 
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phosphates aad potash salts, 2 cwt. per acre of nitrate of soda has 
produced a larger growth than 1 cwt. ; but 4 cwt. of nitrate has not 
improved on the growth induced by 2 cwt. The development produced 
by the double dressing of dung, as compared with the single pressing, has 
been inferior to that produced by mixed manuring. 

The yield of apples per tree during the last five seasons is indicated in 
the following table : — ■ 

APPLES. 

ANNITATJ yield 01'* BEAKING I'EEES OVEK LAST FIVE Yll^RS (1908 to 1912). 

(Expressed in ibs. per tree per annum.) 


Plot. 

Annual manuring per acre. 

1 

Q 

• O 

! 

0 

1 ' 
s 

s Orange Pippin ” 
years only). 

P 

0 

O w 

ge of four varie- 
: yield per acre 
^asis of aoo trees. 




h 

J 

u 

p 

0 

F 

50 loads (25 tons) London 
Dung .... 

lbs. 

12-7 

lbs. 

210 

lbs. 

27*2 

lbs. 

22*6 

lbs. 

20-9 

cwt. 

56 

E 

25 loads (12^ tons) London 
Dung .... 

16-7 

30-4 

26*6 

20*0 

23-4 

62 

A 

25 loads London Dung,’ 
Phosphates (no Potash 
Salts), andl cwt, Nitrate 
of Soda 

17‘6 

19 1 

20-8 

9-6 

16-8 

45 


J)o,, with Potash Salts . 

16-6 

24-5 

31'7 i 

7-8 

19-9 

53 

1 

' ^ i 

;25 loads London Dung,! 

Phosphates (no Potash | 
1 Saits), and2 cwt. Nitrate 

1 of Soda J 

1. 

- 18-9 

1 

17*3 : 

34'6 

9-3 

20*0 

53 

i 

^ Do., with Potash Salts . 

' 19-2 

20*2 

311 

19-5 

22-5 

60 

1 

1 

D 

.25 loads London Dung,’ 
[ Phosphates (no Potash 
Salts) , and i cwt. N itr ate 
of Soda 

1 19*1 

27*7 

33*5 

^ 16-G 

24-2 

65 


1 Do., with Potash Salts . 

30*8 

30- 1 

31*1 

1 13-7 

23-9 

64 

c :j 

<'Ko Bimg; Phosphates 
(no Potash Salts), and 
i cwt. Nitrate of Soda 

1 4’6 

14*2 

; 4 8 

8-1 

7-9 

21 


(Do., with Potash Salts . 

12-6 

24-6 

: 28-7 

1 

18-7 

19-9 

63 


The average yields over these five years are still obviously too small — 
apart from other considerations already mentioned — to allow much stress 
to be laid on them, and they include the very bad season of 1912 in which 
the crop was,, from an economical point of view, almost negligible. In 

* The re-grafted Eod Reinettes have not yet come into regular bearing, and the 
Cox’i Orange Pippins only began to bear in 1911. 
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seasons of low yields the manuring cannot be expected to tell much or 
consistently. The only very striking feature which the table presents is 
found in the consistently low average results on the plot kept without 
stable manure on which potash has been omitted from the chemical 
fertilisers, as compared with the otherwise similar plot on which potash 
has been included in the dressings. The difference in fruit yield accords 
witii“0fe^^jfference in development of the trees indicated by the measure- 
ments^ in the preceding table. 

A better id^ of the capability of the various fertilisers to influence 
the crop is obtained if, instead of taking the average of five years, we 
select a season of comparatively heavy bearing, such a season as that 
of I 9 II. The following table shows the yields of that year : — 


APPLES. 

SEASON 1911. 

(Expressed in lbs. per tree.) 


Plot. ; AudueiI msDuriog p«r acre. 


I 

V 

A 

Iba. 


60 loads {25 tons) London 
Dung .... 

33'4 

68-8 

80- 1 

16-9 

49*8 

133 

25 loads (12^ tons) London 
Dung . . . 

^ 44' 6 

65-8 

69*8 

11-2 

47*7 

127 

.25 loads Loudon Dung, 
j Phosphates (no Potash 

1 Saits), and Icwt. Nitrate 
j of Soda 

49-4 

67-3 

622 

10-4 

47-3 

126 

i Do., with Potash Salts . 

36*1 

74-4 

75 5 

6-9 

48-2 

123 

.25 loads Loudon Dung, 

I Phosphates {no Potash 

1 Salts), and2cwt. Nitrate 

1 of Soda 

46-6 

64-7 

80 '9 

10-2 

50-3 

134 

‘ IDo., with Potash Salts . 

46*9 

69-5 

1 83-9 

19-4 

54*9 

146 

/25 loads London Dung,’ 
i Phosphates (no Potash 1 
1 Salta), andicwt.Nitrate 
^ 1 of Soda 

1 49*4 

86-3 

67'3 

16-0 

1 64*7 

146 

^Do., with Potash Salta , 

! 49*2 

99-2 

62-5 

9-2 1 

55*0 

147 

fNo Dung; Phosphatesj 
(no Potash Salts), and 
j 4 cwt. Nitrate of Soda ] 

i ' 

^ 15-0 

1; 

33-9. 

1 

9 9 ■ 

9-2 

17-0 

45 

IDo., with Potash Salts . 

: 31*3 1 

63 7 

60*3 ' 

j 9*8 * 

38*8 

1 • 

103 
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The practical reader may ask whether it ia flot a curious and doubt- 
fully economical proceeding to manure young trees, as we have done, ao 
long before they are mature enough to yield remunerative crops. 

The answer is that in ordinary practice bush fruit or vegetables 
would be grown between the young apple trees during what may be 
called their “ minority, ” and that incidentally the apple trees would have 
thus received their share of the manure given to the smaller To 

have followed this mode of mixed culture, however, would have som^^what 
complicated the experiments, and we have therefore sacrificed the space 
between the trees by keeping it fallow, although this has no doubt 
entailed waste of manure, which has been evenly spread over the whole 
of each plot. 


KENTISH COB-NUTS. 

These experiments, as well as those on Damsons, were carried out on the 
fruit farm of our friend and former neighbour, Mr. Godwin, of East 
Peckham, but we were not able to continue them beyond the season of 
1902 ; for Mr. Godwin gave up bis farm, and his successor was not sufl&- 
eiently interested in the work of our experiments to co-operate in their 
continuance. 

One portion of the plantation was manured in alternate years with 
15 cwt, of wool waste per acre, this being the customary mode of manur- 
ing practised in this neighbourhood for nuts for many years. During the 
experimental period of six years this plot was three times thus dressed 
with wool waste, one plot being left wholly unmanured, and four other 
plots receiving dressings of phosphates and potash salts with and with- 
out various quantities of nitrate of soda ; while on one plot the potash 
salts were omitted, phosphates and nitrate of soda only being applied. 

Although the mode of manuring distinctly affected the growth and 
appearance of the trees, it did not, on the average of the six seasons, 
produce any very great effect on the actual quantity of nuts yielded per 
acre. 

The results are shown in the table on the opposite page : ^ 
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KENTISH COB-NUTS. 


Aonual manuring per acre. 


j Average auuual yield 
! of Uob'uuts per acre 
over six seasons 
' (1897 to 1902). 


cwt. 

Unmauurcd since 1896 7 

It' I Waste in alternate years . , , . 6^ 

PhospS^irsand Potash Salts only 6| 

Phosphates, Potash Salts, and 1 cwb. Nitrate of Soda . . 7 

PhJ^pbates, Poiash Salts, and 2 cwt. Nitrate of Soda . . 7^ 

Phosphates, I'otasli Salts, and 4 cwt. Nitrate of Soda . . 7 

Phosphates (without Potash Salts) and 2 cwt. Nitrate of Soda 6f 


It will be seen that the greatest average weight of nuts was obtained on 
the plot receiving a dressing of phosphates and potash salts with 2 cwt, of 
nitrate of soda per acre. 

Where potash was omitted the average crop was not so good, and the 
same thing was observed where nitrate of soda was omitted. 

A more important point, however, than quantity, affecting the market 
value of Kentish Cob-nuts, is the length of the beard ” or cupule (the 
calyx-like envelope of the nut). For some reason or other, nuts with a 
fine “ beard ” realise a much better market price than others, even though 
the nuts within may be no larger. Mr. Godwin found that the nuts 
from the plots manured with phosphates, potash salts, and nitrate of soda 
realised in the market as much as os. per cwt, more than nuts grown 
merely with wool waste. 

Our experiments do nob afford any precise information as to what is 
the most remunerative quantity of nitrate of soda to employ, in con- 
j miction with phosphates and potash salts, for this crop. 


DAMSONS, 

OAJfsoNs were grown on precisely the same plan of manuring as the Cob- 
nuts, and in the same field. This crop is, unhappily, subject to many 
inHuences, both general and local, which interfere with its regularity from 
the experimental point of view. Some of the trees are nearer than others 
to a hedge, Which in certain directions of the wind affords some protection 
from frost, and this in some critical seasons may largely affect the yield 
of the favoured trees. Then, again, the birds are great enemies of 
experiments on fruit, since they will capriciously select some particular 
trees for attack, while leaving others more or less alone. Then, again, 
the crop differs enormously in different seasons. For instance, in 1897 our 
yield averaged about 50 “sieves” per acre; in 1898 over 400 •sieves” ; 






144 


Id 1899 about 30 “sieves’* ; aud in 1900 as mMch as 600 “sieves” per 
acre. A “ sieve, ” it should be mentioned, is the market weight of 56 lbs. 
The sekson of 1900 was indeed so prolific a one with regard to 
damsons that the greater part of the crop in many damson orchards was 
left unpicked and allowed to fall and manure the ground, ' Our friend 
Mr. Godwin left the greater part of his damsons unpicked, and, although 
most of our experimental plots were carefully picked in order V obtain 
our records, by some misunderstanding the wool waste plot was left 
unpicked, thus making it impossible to include its rosults in our four 
years’ average. Its three years’ average is, however, given in the table 
which follows. In 1901 the crop partially failed ; and in 1902, owing to 
a late and severe frost, there were no damsons at all to gather. 

The results indicate on the average a great advantage from the use of 
nitrate of soda in conjunction with phosphates and potash salts; but, 
owing to the more or l«ss chance influences to which a crop like this is 
exposed, a longer experience would be necessary before we could form an 
opinion as to what would, on the whole, be the most favourable quantity 
of nitrate to use. 


DAMSONS. 


Annual manm'iuii per acre. 

Average annual yield of Damsons 
per acre. 

i 

Three years' 
average. 

Foin years’ 
average. 

Unmanuced since 1896 ' 

''Sieve8"of S^lbs. . 

m 

“Sieves "of 56 lbs. 

. 244 

15 cwt. Wool Waste in alternate years . . ' 

177 


Phosphates and Potash Salts only . 

104 

213 

Phosphates, Potash Salts, and 1 cwt. Nitrate of ■ 

Soda 

155 

304 

Phosphates, Potash Salts, and 2 cwt. Nitrate of ^ I 

Soda 

187 

295 

Phosphatoa, Potash Salta, and 4 cwt. Nitrate of 
Soda 

197 

288 

Phosphates (without Potash Salts) and 2 cwt. ^ 

Nitrate of Soda i 

i 

165 

308 


It may be observed that, both for the damsons and for the nuts, tb 
phosphatic dressings used wore ; — 

In 1897, 8 cwt. Superphosphate per acre. 

In 1898, 6 cwt. Superphosphate per acre. 

Tn 1899, 6 cwt. Superphosphate per acre. 

In 1900, 9 cwt. Basic Slag per acre. 

In 1901, 6 owt. Supeiphosphate per acre, 

‘ In 1902, 6 cwt. Superphosphate per acre. 



AFTER EFFECTS OF MANORIAL TREATMENT. 


Most of oui’*experiments on vegetables having been repeated sufficleiiUy 
often to eliminate or average the effect of variations due to exceptionally 
wet or exceptionally dry seasons, it occurred to us that it would be not 
dev-^bV^ practical interest to cease applying the usual dressings, anti to 
see, from yields obtained without further manure, how far the sub- 
sequent productivity of our various plots might be affected by the ^'ery 
diverse mauurial treatment to which they had been subjected. If the 
reader will turn back for a moment to page 16, and glana" at the plan 
indicative of the general scheme of manuring adopted, he will realise that 
we have, on each of twenty-six sections of ground, six plots, four being 
subdivided so as to make ten in all, each of which has been subjected for 
the greater part of twenty years to some one continuous manurial scheme, 
but having borne in succession a variety of crops, ffhus we have twenty- 
six plots which, with only occasional intermissions, ha^■e received year 
after year fifty loads of London stable manure per acre, twenty-six plots 
which have year by year received half that quantity of stable manure, 
and three times that number which, with the half dressing of stable 
manure, have received in addition various dressings, light and hea\y, ol 
chemical fertilisers, each of these being again subdivided into two. Then 
there are the twenty-six plots on which no stable or farmyard manure 
has been used for some twenty years, but which, during all that time, 
have been fertilised with chemical manures only, these being again eacli 
subdivided into two. The duration of the relative fertility a'-cumulaterl 
from constant light or heavy dunging appeared in itself an interesting 
matter for observation, and still more so the subsequent ellect of the 
chemical fertilisers used with or without stable manure. Our readers 
have become aware of the largely increased yields of bulky vegetable 
crops taken from our field year after year by means of chemical fertilisers, 
both with and without the aid of dung, and will have noticed that on 
many of the plots, in addition to superphosphate and basic slag, nitrate 
of soda has been used in quantities running up to 6 or 8 cwt. per acre 
year by year. How far would such long-continued past dressings of 
potent chemical fertilisers affect the fertility of the soil if their applica- 
tion were to cease 1 Would their effects cease with the cessation of their 
application, or would the greatly enhanced fertility which accompanied 
their use be continued for any length of time for subsequent crops ? 

It is not uncommon to find both farmers and market gardeners nervous 
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I No duug. Pboaphn-tos and 8 cwt.' 
^ nitrate o£ soda 
I Ditto, witli potash .... 



about using large dressings of active chemical especially nitro- 
genous ones like nitrate of swla or sulphate of ammonia, for fear that the 
increased yield ^vhich follows their application may lead to subsequent 
exhaustion or diminution of fertility; such prejudice, no doubt, being 
basted, directly or indirectly, upon experience of the use of nitrogenous 
manures without' due regard to the ne(3essity of applying at the same time 
phosphates and {on some soils) potash, and often lime. If these o:±aera.l 
elements ai‘e not supplied, but have to come out of the capital fund of 
the soil, the free use of nitrate of soda or of sulphate of nmmonia may 
lead tcmporaril}" to a depletion of the available natural mineral resources. 
But this should not be possible if due regard be had to supplying phos- 
phates, lime and potash as well as nitrogen. 

It seemed, then, a matter of interest to let a representative number of 
the various plots tell their own story of the after eifeefcs of the very 
different kinds of individual treatment to which they had been so long 
subjected. The result of the first season’s cropping without any further 
application of fertilisers on 14 sections (140 plots and half-plots) is shown 
on pages 146 and 147. 

A study of these tables will show that all the unmaiiured crops of 1912 
have, as might be expected, done better on the “F'’ plots, previously 
treated from year to year with full dressings of stable manure, than on the 
plots previously treated with half dressings. The heaviest yields, 
however, have in most cases been obtained on plots previously treated with 
light dressings of staljle manure in conjunction with chemical fertilisers, 
this being especially noticeable in tlie case of , the various crops of the 
cabbage kind. The difference between these plots and those which liave 
had light dressings of .stable manure only, without chemical fertilisers, is 
conspicuous. 

It will be noticed that medium early potatoes (“ Derbyshire Success ”) 
gave a good and fairlj’ uniform crop, which was limited more by weather 
conditions than by differences in the soil fertility. Late potatoes (“Up to 
Date”) did best on the plot tliat hatl previously been heavily dunged, but 
the influence of the previous manuring on the other plots is evident. 
“ Early Rose ” potatoes growni on another .section gave only about 2 ton.s 
per acre all round in tlie absence of direct manuring, and less on the per- 
manently undunged ground. 

In the ca.se of the lieavily-yielding crops — namely, tliose of the cabbage 
kind and j)ai snips, carrots, and late potatoes — the effects of the previous 
heavier dressings of nitrate of soda on the “ B”and “ D ” plots, as compared 
with the lighter dressings on plot “ A,” are in most cases evident. How far 
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this is due to actuat\'sy^Al nitrate of soda still remaining miused in the 
soil, or how far it tnay be duo to improved condition of the soil brought 
about by higher manuring an^ the. long continuance of greater vegetative 
activity thereby produced, we are unable to say. Pi'obably it is due to 
both of these causes. 

It will be seen that the C ” plots, previoosly treated witli cheinical 
fertillj^j^nly, and having had no dung for twenty years, show on the 
average a residual fertility greater than that of the “E” plots (pre- 
viously lightly’ dunged), and in some cases equal to or greater than that 
of the “ F " plots which had previously been heavily dunged. 

During the present season (1913) a second series of unmanured crops 
is being grown. 


HOPS. 

We have an acre of experimental Hops, in which we have now carried on 
systematic experiments during fifteen seasons ; but, as the record of these 
is agricultural rather than horticultural, the results are publisiied else- 
where. We shall, however, be glad to send copies of our hop records 
to any reader who may be interested in the. matter if he will write to 
either of us. 

CONCLUSION. 

Wk may add that Mr. Rhrivell, on our joint behalf, will be pleased, 
durino* the growing season, to see by appointment and to show over the 
experimental plots any of our readers who may feel disposed to pay him 
a visit. His postal address is “ Thompson’s Farm, Golden Green, Ton- 
bridge ” ; and for tlie information of intending visitors we may mention 
that the village of Golden Green is near Hadlow, and about five miles by 
road from Tonbridge Junction station ^n the South Eastern Railway. 
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